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SECTION 1
INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA), Roy
F. Weston, Inc. (WESTON®) has been tasked to perform a Site Inspection (SI) of the Houston
Lighting and Power W.A. Parish Generating Station (HL&P) site (EPA CERCLA Identification
Number TXD097311849) in Thompsons, Fort Bend County, Texas (Figure 1-1). Based on available
site information, WESTON believes that the site is eligible for action under CERCLA/SARA. The
U.S. Environmental Protection Agency (EPA) Region 6 retained WESTON to complete this
investigation under EPA Contract Number 68-W5-0019 and Work Assignment Number 06-97-03-
0004.

This document represents the final report for the SI. The purpose of this report is to provide the
background information collected for the site, to discuss the SI activities, and to present the analytical
data obtained as part of the investigation.

1.1 OBJECTIVES OF THE INVESTIGATION

The SI is the second investigation in a series of screening assessments in which EPA evaluates
hazardous waste sites under CERCLA/SARA prior to their possible inclusion on the National Priorities
List (NPL). The following are the primary objectives of the SI:

• Identify and document any sources of hazardous substances at the site and evaluate the
threat that migration or exposure of hazardous substances may pose to human health
and the environment.

• Collect information that can be used to assess the site using EPA's Hazard Ranking
System (HRS) to help determine whether further investigation of the site under
CERCLA/SARA is warranted in order to pursue listing of the site on the NPL.

1.2 SCOPE OF WORK

The SI is intended to be a screening investigation of the site. The SI Scope of Work is, therefore,
centered on characterizing the site through the completion of limited site-related research, site
reconnaissance, and focused sampling activities. As directed by the EPA, no samples were collected
during the SI. WESTON completed the following major tasks as part of this SI:

• A site reconnaissance was performed to document current site conditions and identify
potential sources of hazardous substances at the site. As part of the reconnaissance, a
survey of the site's vicinity was completed to identify potential receptors or targets of
hazardous substance migration and exposure attributable to the site.
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• A site-specific Task Work Plan (TWP) and a Health and Safety Plan (HASP) were
prepared to provide a detailed plan of action for subsequent SI activities.

• Information concerning the environmental setting of the site was obtained to describe
the groundwater, surface water, soil exposure, and air pathways.

• Available regulatory compliance files from federal, state, and local government
agencies were reviewed, and telephone interviews were conducted with authorities
knowledgeable of the site and its surroundings.

• Previous sample analyses were reviewed and utilized to document the presence and
migration of hazardous substances attributable to the site.

• All available information from observations, records review, interviews, site area
environmental and demographic characteristics, and historical sample analyses were
evaluated.

• The analytical data generated from the previous site investigations were reviewed and
tabulated.

• This report was prepared to present the findings of the SI.

1.3 REPORT FORMAT

The SI Report is presented in a format that is intended to facilitate evaluation of the site using the HRS.
The report contains the following sections:

• Section 1—Introduction
• Section 2—Site Characteristics
• Section 3—Waste Source Characterization and Site Concerns
• Section 4-^-Groundwater Pathway
• Section 5^-Surface Water Pathway
• Section 6-^-Soil Exposure
• Section 7—Air Pathway
• Section 8—Conclusions
• Section 9-^-References

I

The referenced figures and tables are found at the end of each section. The appendices present
additional information and:ire as follows:

• Appendix A—Photographs
• Appendix B—References
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•^--^x^^r^enbu-s.' li*]fcU»{-_>JÎ II.-» ^ t rALLER .-lYEHS ôS&jbfiiEM1®,, ̂  . ̂ ^bt̂ ^V^^»H<^«n«r:J™gjf . ^^Uaipoif^tJjn

>xin-t^rag&Gurt.rtS.y^TiL ^g-'Tr ^r>-««p°«)->*>'!T^;.»."'1"' v ? - -;«?^'i^-r:T>

4

MAP PREPARED FROM

RAND McNALLY ROAD ATLAS
TEXAS

1994 EDITION

0 15 30

APPROXIMATE SCALE IN MILES

DQGGS/CONSULMins

FIGURE 1-1
SITE LOCATION MAP

HL&P W.A. PARISH GENERATING STATION
THOMPSONS, TEXAS

CERCLA ID. NO.: TXD097811849

EPA REGION VI
SITE INSPECTION

W.O. NO. : 11098-122-027-0001

H:\DWG\HL&P\SITEMAP.JC 09-11-97 (NEWWEST.PCP)



SECTION 2
SITE CHARACTERISTICS

WESTON collected and reviewed available background information regarding the location,
description, operational history, and regulatory compliance of the site. The discussion in this section of
the report is based on this background information, which is referenced throughout the text.

2.1 SITE DESCRIPTION AND BACKGROUND INFORMATION

The following characteristics of the site are summarized in this subsection of the report:

• Site Location
• Site Ownership
• Site Description
• Site Operational History
• Site Regulatory Compliance History
• Nearby Land Use

2.1.1 Site Location

The HL&P site is located at 2759 Jones Road, Thompsons, Fort Bend County, Texas. The site
can be reached by traveling south from the City of Houston on U.S. Highway 59 (Hwy. 59). Exit
at Crabb River Road and travel approximately 2 miles south on Crabb River Road, continue
3 miles south on FM 762, then travel 3 miles east on Jones Road. The site is located
approximately 3 miles southwest of the Town of Thompsons and adjacent to Smithers Lake. The
geographic coordinates of the site are approximately 29°28'45" north latitude and 95°38'05" west
longitude (Reference 1). A Site Area Map derived from the U.S. Geological Survey (USGS)
7.5-minute topographic quadrangle maps of Smithers Lake, Missouri City, Sugar Land, and
Thompsons, Texas, is provided as Figure 2-1 (Reference 2).

2.1.2 Site Ownership

The HL&P site is privately owned by Houston Light and Power. WESTON contacted Mr. Robert
Moles, HL&P Parish Station General Manager, at P.O. Box 98, Thompsons, Texas 77481 in May
1997. Mr. Robert Moles [signed an EPA Access Agreement on 8 May 1997, allowing WESTON
access to the HL&P site to [complete the SI (Reference 3). WESTON conducted a site reconnaissance
of the HL&P site and the surrounding area on 22 May 1997.

2.1.3 Site Description

WESTON performed the off-site reconnaissance in general accordance with the following documents:

• WESTON'<, Generic Site Inspection Work Plan (Document Control No. 4603-23-
0008, dated 15 August 1991).
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• The HASP prepared by WESTON for the SI.

• The EPA Guidelines for Performing Site Inspections under CERCLA,
September 1992.

WESTON conducted a site reconnaissance of the HL&P site and the surrounding area on 22 May
1997. During the reconnaissance, WESTON personnel drove around the site and took photographs to
document site conditions. The photographs are presented in Appendix A. The area surrounding the
site was examined to identify potential receptors or targets of hazardous substance migration from the
site. Nearby land use and potential alternative source sites were also documented. The HL&P
property consists of a coal and gas power production facility covering approximately 3,000 acres
(Reference 4). Access to the property is restricted by a fence and a security gate at the entrance
to the plant. During business hours, a security guard occupies the guard house at the entrance to
the facility; otherwise, the gate is locked. A Site Plan is provided as Figure 2-2. Notable site
features of the power plant include an administration building, a coal pile, a paved parking lot, and
14 solid waste management units (SWMUs), described below (References 4 and 5):

• SWMU 1—An open tank settling basin used for the collection of low-volume
chemical wastes.

• SWMU 2—A sump used for temporary storage of demineralizer wastewater prior
to transfer into SWMU 1.

• SWMU 3—Another settling basin for low-volume chemical wastes.

• SWMU 4—Two chemical treatment systems for discharge from SWMUs 1 and 3.

• SWMU 5—A holding basin for discharge to SWMU 4.

• SWMU 6—A sump to collect discharge to SWMU 5.

• SWMU 7—A surface impoundment that collects inorganic metal-cleaning
wastewater. Contents are sent to SWMU 4 for treatment.

• SWMU 8—f-A surface impoundment containing organic metal-cleaning waste. The
organic sludge is burned in two boilers.

• SWMU 9—-Three former temporary inorganic acid-storage ponds.

• SWMU 104—A Class II nonhazardous waste industrial landfill area.
I

• SWMU 11—Three waste oil collection facilities.
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• SWMU 12—An outside drum storage area on a concrete slab.

• SWMU 13—A bulk storage area that is only used intermittently during facility
maintenance.

• SWMU 14—A landfill that is used for the on-site disposal of construction
demolition debris.

Other site features include Smithers Lake, Dry Creek, and Rabbs Bayou. The site is bounded to
the north by Smithers Lake, to the south by Jones Road, and to the west and east by open areas of
vegetation (Reference 2). Presently, there are nine monitoring wells and seven potable water
wells on-site (References 6 and 7).

2.1.4 Site Operational History

The HL&P site is privately owned by Houston Light and Power. The W.A. Parish Generating
Station began operating in 1958 with gas-fired turbine units. Two coal-fired units were
constructed between 1974 and 1978, and coal operations began in 1978. Two more coal-fired
units came on-line in 1980 and 1982 (Reference 4). The plant produces electricity by generating
steam from both gas-operated and coal-fired turbines. Process water is routed through chemical
treatment systems to remove suspended solids and adjust pH. Treated wastewater is discharged
into Smithers Lake. Sludges remaining on the floor of surface impoundments are periodically
removed and sent through a rotary vacuum to remove moisture. Dried sludge, bottom ash, and
fly ash are stored in cells located within an on-site nonhazardous industrial landfill. Bottom ash
and fly ash are sold for recovery. Flue gas desulfurization sludge is dewatered and stored in the
industrial landfills. Oil and oil sludge generated on-site are drummed and stored for off-site
disposal. All other waste associated with the power plant operations are stored for off-site
disposal.

In 1977, three inorganic acid storage ponds (SWMU 9) were excavated for temporary use during
the construction of two units of the chemical waste treatment system. On an intermittent basis,
the natural clay-lined impoundments were used for the disposal of a mixture of chemical cleaning
waste from the feedwater and boiler (References 4 and 5). In 1978, analytical results and
information concerning the sampling of waste from the temporary surface impoundments
indicated that the waste contained elevated concentrations of metals (Reference 8). HL&P files
indicated at the time of the sampling event that the impoundments held approximately 6,400,000
gallons of wastewater (Reference 8). No wastewater was stored in the three impoundments after
early 1980. By March
following waste remova
(Reference 9).

1982, all three impoundments had been backfilled and graded over
Soil was not removed from the impoundment during this activity
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2.1.5 Summary of Previous Investigations

WESTON reviewed available EPA CERCLA files and background information provided by
HL&P. Based on this file information, previous investigations performed for the HL&P site
include the following:

• In 1976, McClelland Engineers, Inc. conducted a geotechnical investigation at the
ash storage area (SWMU 10) (Reference 10). Soil borings indicated relatively
uniform soil conditions throughout the tract that consisted primarily of highly
plastic clays of CH classification to about a 30-feet depth underlain by silty fine
sand to the maximum depth explored, 60 feet. The report also concluded that the
4 feet of natural silty clay-plastic clay (CL-CH) soils in the ash storage area
(SWMU 10) would provide a suitable liner for all the cells in the landfill. Thus,
additional compacted clay or artificial liners were not needed. However, the report
also indicated that localized deposits of silts, which may be present at the
excavation's finished grade, should be excavated and replaced by compacted clay.

• On 8 June 1983, an Open Dump Inventory inspection was conducted by Texas
Department of Water Resources (TDWR) (Reference 11). The inspector indicated
that runoff from the landfill cells in SWMU 10 was not contained, because the
landfill cells were not diked or bermed and were located next to Rabbs Bayou.
The SWMU was found to be compliant with all other criteria.

• In 1985, Resource Engineering conducted a hydraulic evaluation to assess the need
for groundwater monitoring in the vicinity of SWMU 10, the industrial landfill
(Reference 12). Data generated from a cone penetrometer survey were used to
develop six stratigraphic cross sections, which characterized the soil profile across
the area. The profiles indicated that the potential for groundwater contamination
was low. However, Resource Engineering recommended a conservative approach
by installing two monitoring wells within shallow sand zones. The report
recommended both wells would screen the entire sand layer and would help to
establish the hydraulic gradient and to provide monitoring of the hydrogeologic
unit.

• On 28 January 1986, EPA issued a Notice of Violations citing 18 violations of
untreated wastewater releases into Smithers Lake during 1985. These violations
were attributed to mechanical breakdowns, and corrective actions were addressed
in Houston Lighting and Power's Answer to Findings of Violation and
Administrative Order of 28 January 1986, dated 3 March 1986 (Reference 13).

• In 1988, A.T. Kearney, Inc. conducted a review of the state's interim status clean-
closure determination of the outdoor container storage area (SWMU 12) for the
EPA Region 6 (Reference 14). The A.T. Kearney, Inc. review found the closure
had not met the closure performance standard of 40 CFR 265.111. The Closure
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Plan and Certification of Closure did not demonstrate how closure activities
controlled, minimized, or eliminated post-closure escape of hazardous waste,
contaminated runoff, or hazardous waste decomposition products to the ground or
surface water or to the atmosphere (Reference 14). On 23 September 1995, the
Texas Water Commission (TWC) approved the closure (Reference 15).

• In July 1990, ICF Technology, Inc. conducted a Preliminary Assessment (PA)
under contract to EPA Region 6. CERCLA, TWC, and National Pollutant
Discharge Elimination System (NPDES) files were searched for available
information. A site reconnaissance was not conducted. The PA indicated that the
site contained eight surface impoundments, two chemical waste treatment systems,
three acid collection/ash ponds, a lagoon storage area, waste oil and oil sludge
collection systems, two less-than-90-day container storage areas, one bulk storage
area, and a landfill (Reference 4).

The PA reported concern with the contaminants found in a TWC Notice of Solid
Waste Management Registration and laboratory data from samples collected by
HL&P on 11 March 1983 for Extraction Procedure Toxicity (EP Toxicity) tests.
Sample analysis of demineralizer regenerant wastewater, metal cleaning inorganic
acids (wastewater and sludge), and metal cleaning organic acids revealed arsenic,
barium, cadmium, chromium, endrin, lead, lindane, selenium, and toxaphane in
trace amounts. The TWC registration form listed acetone, asbestos, mercury, and
polychlorinated biphenyl (PCB) contaminated solids and fluids as having been
stored on-site.

The PA report concluded that waste migrations to groundwater, surface water,
and air and soil exposure were a concern due to the targets in each pathway. On
2 August 1990, based on the findings of the PA, EPA recommended a site
sampling investigation be performed on the HL&P site in order to document the
potential for or extent of any contamination in the groundwater and surface water
pathway (References 16 and 17).

Presently, the plant is not permitted under Resource Conservation and Recovery Act (RCRA).
However, the plant is an industrial solid waste management facility regulated by the Texas Natural
Resource Conservation Commission (TNRCC). All hazardous waste generated at the site is
stored in RCRA-compliant units for less than 90 days and shipped off-site (Reference 5). The
plant applied for a Part A permit under RCRA in the early 1980s, but this application was later
retracted (Reference 18). All outfalls of discharge water into Smithers Lake are regulated by a
NPDES permit (Reference! 5).
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2.1.6 Nearby Land Use

Land use in the vicinity of the site was observed during the site reconnaissance. The HL&P site is
located in a rural area of Thompsons, Texas. The site is bounded to the north by Smithers Lake, to the
south by Jones Road, and to the west and east by open areas of vegetation (Reference 2).

2.2 SOURCE AREAS AND SITE CONCERNS

Information concerning known or potential sources at the site and the constituents thought to be
associated with each source are described in the following subsections. Also, a summary of potential
concerns associated with contaminant migration and exposure through the groundwater, surface water,
soil exposure, and air pathways is included.

2.2.1 Known and Potential Sources

Based on available background information and WESTON's site reconnaissance, the sources at the site
consist of eight surface impoundments, two chemical waste treatment systems, the closed acid
collection/ash surface impoundment, industrial landfills with an overflow pond, and a less-than-90-day
hazardous waste storage area. According to available information, the constituents of concern are
mainly metals.

2.2.2 Site Concerns

Possible concerns associated with the source at the HL&P site and the migration of, or exposure to,
hazardous substances attributable to the site through the groundwater, surface water, soil exposure,
and air pathways are summarized as follows:

• A release to groundwater is of minor concern. The open surface impoundments
have fiberglass-lined concrete bottoms. The industrial landfill cells have a natural
clay liner. The closed surface impoundments may have a natural clay liner;
however, studies of this area have not been conducted. The 90-day hazardous
waste storage area consists of a concrete slab (Reference 5). The tanks stored in
this area have secondary containment. Analytical data from the October 1996
monitoring
(Reference

wells sampling event indicated the existence of low levels of metals
19). However, these levels were below the MCLs for drinking water

(Reference 20).

• A release to surface water is of minor concern. All outfalls from the facilities are
regulated by TNRCC and are under a NPDES permit (Reference 5). The outfalls
are monitored for flow rate, suspended solids, pH, and certain metals of concern.
Exceedences and discharges are reported routinely. However, exceedences that
have occurred were of short duration due mainly to mechanical failures and
excessive rainfall (Reference 21). Necessary repairs were made and procedures
were reviewed and revised to mitigate the potential for releases. In addition, the
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oil drainage collection system also serves as a mechanism for containing rainwater
runoff for the facility.

Soil exposure is of minor concern. Much of the facility is covered by buildings and
concrete, the entire site is enclosed by a fence, and the plant entrance is monitored
by a guard. There are approximately 400 on-site workers (Reference 5).

A release to air is of minor concern. The constituents of concern are metals and
have a low volatility. In addition, the boiler stacks and the fly ash and bottom ash
hopper are regulated by TNRCC under an air permit (References 22 and 23).
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SECTIONS
WASTE SOURCE CHARACTERIZATION AND SITE CONCERNS

At the direction of EPA, WESTON did not conduct sampling activities at the site as part of this SI. In
general accordance with the objectives of the SI, WESTON developed a strategy for incorporating
analytical results from previous sampling events and available site historical information for the purpose
of documenting the presence of hazardous substances and concerns at the site. The results of past
waste source sampling and analysis and available historical information including regulatory compliance
information are used to summarize the source waste characterization and site concerns in this section.

3.1 WASTE SOURCE CHARACTERISTICS

The following subsections summarize each of the fourteen potential waste sources at the HL&P
site that were identified in the 1990 PA. In order to describe each potential waste source, each
subsection will be subdivided as follows:

• Activity—A description of waste generation and containment features of the
SWMU.

• Existing Permit—The permit associated with the SWMU and/or its outfall.

• Monitoring—The type and frequency of monitoring associated with the SWMU
and/or its permit and a summary of the monitoring results.

• Concerns—Compliance status and/or comments associated with the SWMU.

Information concerning the following subsections was collected from the following sources:

• The 1990 PA by ICF Technology (Reference 4).

• WESTON's field log book (Reference 5).

• McClelland Engineers' Geotechnical Investigation of Ash Storage Area
(Reference 10).

• Wastewater discharge data sample results from February and March 1997 for
various NPDES-permitted outfalls that are associated with SWMUs 1, 3, 5, 7, 10,
and 11 (Reference 24).

• The 12 April 1985 memorandum outlining the guidelines for the Class III
construction debris landfill, SWMU 14 (Reference 25).
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• The 2 July 1996 TNRCC Notice of Registration (NOR) (Reference 26).

• NPDES permit information (fax) (Reference 27).

• October 1996 groundwater data from the sampling of the monitoring wells
surrounding SWMU 10 (Reference 19).

• Wastewater Permit Exceedence Notification prepared by HL&P, January 1996 to
June 1997 (Reference 21).

• Telephone call with Lucien Klejbuck of HL&P (Reference 28).

• November 1995 Application for an Amendment to TNRCC Permit No. 5794 for
the Injection of Boiler Cleaning Wastewater into Stream Generating Units 5 and 6
(Reference 20).

• TNRCC Permit No. 6430A, Fly Ash-Bottom Ash Disposal System (Reference 23).

• The 1996 maximum contaminant level (MCL) list of metal concentrations in
groundwater (Reference 20).

3.1.1 SWMU 1—Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 1

Activity

The impoundment is an abovegrade, fiberglass-lined concrete open tank settling basin having two
compartments holding 232,000 gallons each. It is used for the collection of low-volume chemical
wastes including make-up demineralizer regenerant; condensate polisher backwash; boiler area, fly
ash silo, and area and precipitator washdown wastes. This waste is classified as Class II waste.
Waste from the settling basin is sent to the chemical waste treatment system (SWMU 4).
Accumulated sludge is periodically removed from the basin floors and is sent to the sludge
dewatering system portion of SWMU 4. After treatment, the wastewater is discharged by internal
outfall 203 into Smithers Lake. It should be noted that wastewater from the aforementioned
internal outfall 203 and internal outfalls 103, 303, 403, 603, 703, and 803 that shall be discussed
later in this text combine into outfall 003, which discharges directly into Smithers Lake.

Existing Permit

The internal outfall associated with SWMU, outfall 203, is permitted under the NPDES program
and under TNRCC Discharge Permit Number TX0006394.
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Monitoring

Discharge from outfall 203 is monitored daily for flow rate and weekly for total suspended solids
(TSS) and oil and grease. Outfall 003 is monitored continuously for temperature and flow rate
and weekly for total residual chlorine and biomonitored once every six months. The results are
self-reported to TNRCC.

Concerns

The current compliance status of outfalls 203 and 003 is unknown. However, the exceedence
summary for January 1996 to June 1997, submitted to TNRCC, reported no exceedences for
these outfalls.

3.1.2 SWMU 2—Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 2

Activity

The impoundment is a below-grade, fiberglass-lined concrete sump tied to SWMU 1 and has a
storage capacity of 82,000 gallons. It is used for the temporary storage of demineralizer
wastewater prior to transfer to a chemical waste treatment system. The accumulated demineralizer
regenerant inorganic sludge is periodically removed from the sump floor and is sent to the sludge
dewatering system. After treatment, the wastewater is discharged into Smithers Lake by internal
outfall 203.

Existing Permit

Because SWMU 2 is tied to SWMU 1, the internal outfall associated with this SWMU is outfall
203. This outfall is permitted under the NPDES program and under TNRCC Discharge Permit
Number TX0006394.

Monitoring

Discharge from outfall 203 is monitored daily for flow rate and weekly for TSS and oil and
grease. Outfall 003 is monitored continuously for temperature and flow rate and weekly for total
residual chlorine and biomonitored once every six months. The results are self-reported to
TNRCC.

Concerns

The current compliance status of outfall 203 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported no exceedences for this outfall.
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3.1.3 SWMU 3—Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 3

Activity

The impoundment is an abovegrade, fiberglass-lined concrete open settling basin tied to
SWMU 1 and has a storage capacity of 82,000 gallons. It is used for the collection of low-
volume chemical wastes prior to transfer through outfall 403 to a chemical waste treatment
system. The accumulated demineralizer regenerant inorganic sludge is periodically removed from
the basin floors and is sent to the sludge dewatering system. After treatment, the wastewater is
discharged into Smithers Lake by outfall 703.

Existing Permit

Outfalls 403 and 703 are permitted under the NPDES program and under TNRCC Discharge
Permit Number TX0006394.

Monitoring

Discharge from outfall 403 and 703 is monitored daily for flow rate and weekly for TSS and oil
and grease.

Concerns

The current compliance status of outfall 703 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported that in December 1996 the daily
maximum oil and grease in outfall 703 exceeded the permitted daily maximum. Twenty-four hour
notification of this event was provided to TNRCC. The exceedence was believed to be the result
of sulfur in the waste stream from the flue gas desulfurization system (FGDS). Procedures that
control the volume of wastewater from the FGDS are reportedly being reviewed (Reference 21).

3.1.4 SWMU 4—Chemical Waste Treatment System

Activity

The chemical waste treatment system is a treatment system for discharge from SWMUs 1 and 3.
The system consists of two steel-constructed clarifiers with a capacity of approximately 902,000
gallons and 1,842,000 gallons. A 6-inch-curbed concrete dike surrounds the clarifiers. This
concrete dike is designed to direct any spills or runoff into a collection sump. The collected water
from the sump is sent back to the wastewater treatment system.

The clarifiers consist of solids contact clarifiers and primary and secondary pH adjustment, control
system reaction, mixing tanks for suspended solids removal and pH adjustment. The sludge
generated in the chemical waste treatment systems, containing demineralizer regenerant, boiler
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blowdown and inorganic metal cleaning waste, is pumped to the sludge dewatering system, which
is separate from SWMU 4. The sludge is removed to a thickener and sent through a rotary
vacuum filter. Dried sludge is trucked to the industrial landfill (SWMU 10). The wastewater
from SWMU 4 is eventually discharged into Smithers Lake by internal outfalls 103, 203, 603, and
703.

Existing Permit

These outfalls are permitted under the NPDES program and under TNRCC Discharge Permit
Number TX0006394.

Monitoring

The type and frequency of monitoring for outfalls 103, 203, 603, and 703 are covered in
Subsections 2.4.1.1, 2.4.1.3, 2.4.1.5, and 2.4.1.7.

Concerns

Concerns and comments associated with the outfalls of this SWMU are discussed in
Subsections 2.4.1.1, 2.4.1.3, 2.4.1.5, and 2.4.1.7.

3.1.5 SWMU 5—Inorganic Metal Cleaning Wastewater Surface Impoundment 1

Activity

The impoundment is an abovegrade, fiberglass-lined concrete basin with two compartments
holding 850,000 gallons each. It is used for the collection of inorganic metal cleaning wastes.
These wastes include hydrochloric acid boiler cleaning wastes, boiler blowdown, and air preheater
wash. The wastes are collected for treatment in Units 5 and 6 of SWMU 4 for pH adjustment,
metal precipitation, and sedimentation. The metal cleaning inorganic sludge from the basin floors
are periodically sent to the sludge dewatering system. The waste is classified as Class II waste.
The treated wastewater is discharged through outfall 103 into Smithers Lake.

Existing Permit

Outfall 103 is permitted under the NPDES program and under TNRCC Discharge Permit Number
TX0006394.

Monitoring

Discharge from outfall 103 is monitored daily for flow rate and weekly for TSS, oil and grease,
iron, and copper.
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Concerns

The current compliance status of outfall 103 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported no exceedences for this outfall.

3.1.6 SWMU 6—Inorganic Metal Cleaning Wastewater Surface Impoundment 2

Activity

The impoundment is actually a sump for discharge to SWMU 5 that consists of two below-grade,
fiberglass-lined concrete basins holding 21,000 gallons and 54,000 gallons. The waste is classified
as Class II waste. The treated wastewater is discharged through outfall 103 into Smithers Lake.

Existing Permit

Outfall 103 is permitted under the NPDES program and under TNRCC Discharge Permit Number
TX0006394.

Monitoring

Discharge from outfall 103 is monitored daily for flow rate and weekly for TSS, oil and grease,
iron, and copper.

Concerns

The current compliance status of outfall 103 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported no exceedences this outfall.

3.1.7 SWMU 7—Inorganic Metal Cleaning Wastewater Surface Impoundment 3

Activity

The impoundment is an abovegrade, fiberglass-lined concrete basin with two compartments
holding 1,189,000 gallons each. The basin collects inorganic metal cleaning wastes including
hydrochloric acid boiler cleaning wastes, boiler blowdown, and air preheater wash prior to
treatment in SWMU 4. The sludge from the basin floor is periodically sent to the sludge
dewatering system. The waste is classified as Class II waste. The treated wastewater is
discharged through internal outfall 603 into Smithers Lake.

Existing Permit

Outfall 603 is permitted under the NPDES program and under TNRCC Discharge Permit Number
TX0006394.
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Monitoring

The outfall is monitored daily for flow rate and weekly for TSS, oil and grease, iron, and copper.

Concerns

The current compliance status of outfall 603 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported no exceedences for this outfall.

3.1.8 SWMU 8—Organic Metal Cleaning Waste Surface Impoundment

Activity

The impoundment is a below-grade, fiberglass-lined concrete basin with two compartments
holding 173,922 gallons each. The organic metal cleaning wastes consist of hydroxyacetic-formic
acid and ammoniated citric acid used in cleaning boilers and equipment. The waste is burned in
two boilers. The boiler ash is stored in the industrial landfill (SWMU 10).

Existing Permit

The air emissions of the two boilers are permitted under TNRCC Permit Number 5794.

Monitoring

Air emissions monitoring is conducted by collecting a wastewater sample from each concrete
basin prior to injection into the boilers. The wastewater is sampled for metallic oxides and salts,
chlorides, fluorides, and nitrates. Additional monitoring of these units is related to the 1990 Clean
Air Act and the Acid Rain Provisions as specified under 40 CFR 75. This consists of continuous
stack monitoring of nitrogen oxides (NOX), sulfur dioxide (SO2), and carbon dioxide (CO2) along
with stack flow and opacity.

Concerns

Information concerning the compliance status of the boilers was not available. However, the
existing air permit indicated that the stacks of the boilers are continuously monitored. In addition,
to insure compliance with the permit requirements, a wastewater sample is collected from each
concrete basin and analyzed prior to injection into the boilers. When verification of the chemical
constituent ranges in the permit is confirmed, then permission to inject the wastewater into the
boiler is given.
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3.1.9 SWMU 9—Inorganic Acid/Ash Collection Surface Impoundments

Activity

In 1977, three inorganic collection surface impoundments comprised of 0.56 acres
(500,000 gallons), 0.75 acres (1,000,000 gallons), and 4.27 acres (5,000,000 gallons) were
excavated for temporary use during the construction of two units of the chemical waste treatment
system. On an intermittent basis, the natural clay-lined impoundments were used for the disposal
of a mixture of chemical cleaning waste from the feedwater and boiler. In 1978, analytical results
and information based on waste sampling of the temporary surface impoundments indicated that
the waste reportedly contained concentrations of metals: chromium, copper, manganese, zinc,
iron, and sodium. No wastewater entered the three impoundments after early 1980. By March
1982, waste was removed from all three impoundments, backfilled, and graded over. Soil was not
removed from the impoundment during this activity.

Existing Permit

No permits are associated with this SWMU.

Monitoring

No monitoring is associated with this SWMU.

Concerns

According to McClelland Engineers, Inc. 1978 Geotechnical Report, the geology of the site in the
SWMU 10 area provides a natural clay liner that exhibits a coefficient of permeability of 1.0 x 10'7

centimeters per second (cm/sec) or lower. Contaminants that could migrate to groundwater may
be contained by the natural clay soils; however, no studies have been done in the area of
SWMU 9. In 1982, the ponds were reportedly backfilled and graded over, thus preventing runoff
from the SWMU. The low volatility of the contaminants of concern (metals) greatly diminish the
risk of air exposure.

3.1.10 SWMU 10—Industrial Landfill and Overflow Collection Pond

Activity

The industrial landfill consists of four cells for the storage of fly, bottom ash, and Class II
industrial waste. In Cell 2, fly ash and bottom ash are blended before being spread in the cell to
produce a more stable product. Cell 3 at the time of WESTON's site reconnaissance was a new
and unused cell designated for bottom ash, and Cell 1A contained Class II industrial waste. Cell 1
contained Class II nonhazardous waste and was closed in 1989. Each landfill cell has a collection
pond, which collects the runoff from that cell. All runoff from the landfill cells is pumped to an
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overflow settling basin pond. The water from the overflow pond is discharged through outfall
004 into Smithers Lake.

Existing Permit

Air emissions from the fly ash and bottom ash disposal system are permitted under the TNRCC
Permit No. 5430A. Discharge through outfall 004 is permitted under the NPDES program and
under TNRCC Discharge Permit Number TX0006394.

Monitoring

Air emissions from the fly ash and bottom ash blending process and Cells 1A, 2, and 3 are
monitored for paniculate matter. The discharge through outfall 004 is monitored daily for flow
rate, TSS, and oil and grease and bimonthly for selenium. Chronic biomonitoring tests are
conducted quarterly. Although not required by any permit, nine monitoring wells are located
around the landfill cells and the overflow pond. These wells are sampled biannually. Samples are
analyzed for alkalinity, pH, specific conductance, temperature, turbidity, TSS, metals, chloride,
fluoride, phosphorus, and sulfate.

Concerns

Based on the PA report and observations made during WESTON's site reconnaissance, all of the
industrial landfill cells and the overflow pond have some type of liner. The four existing cells in
the landfill area have a 3-foot natural clay liner. Based on McClelland Engineer's geotechnical
investigation, this natural clay liner has a coefficient of permeability of 1.0 x 10"7 cm/sec or lower.
The overflow pond has a 40 mil. (0.040 inches) synthetic liner overlying a natural 3-foot clay
liner.

WESTON reviewed the analytical data from the most recent groundwater monitoring sampling
event. In October 1996, nine groundwater samples were collected from the nine groundwater
monitoring wells located around the industrial landfill area. Groundwater monitoring data
generated from the sampling event reported low levels of metals, well below the MCLs in
drinking water.

The current compliance status of outfall 004 is unknown. However, the exceedence summary for
January 1996 to June 1997, submitted to TNRCC, reported no exceedences for this outfall.

3.1.11 SWMU 11—Waste Oil and Sludge Collection Facilities

Activity

Three separate waste oil and sludge collection facilities have been documented in previous
reports. All three locations are shown on Figure 2-2 (Site Plan Map); however, only two
locations were observed during the site reconnaissance. In general, the floor drains in the two
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observed facilities are located in work locations where potential oil spillage could occur and in
equipment operation areas. The floor drains also serve as a containment mechanism for collecting
rainwater runoff. All of the floor drain treatment system liquid is routed through the facilities
oil/water separator and/or concrete-lined settling basin. The oil is skimmed from the wastewater
and drummed and stored in a less-than-90-day storage area (SWMU 12) for off-site disposal.
The wastewater is routed through outfalls 005, 303, and 803 into Smithers Lake.

Existing Permit

The outfalls are permitted under the NPDES program and under TNRCC Discharge Permit
Number TX0006394.

Monitoring

Discharge from outfalls 005, 303, and 803 is monitored daily for flow rate and weekly for TSS
and oil and grease. The pH of discharge from outfall 005 is monitored weekly.

Concerns

The current compliance status of outfalls 005, 303, and 803 is unknown. However, the
exceedence summary for January 1996 to June 1997, submitted to TNRCC, reported one
exceedence of TSS from outfall 005, two exceedences of oil and grease from outfall 303, and one
exceedence of oil and grease from outfall 803. Most of these exceedences were caused by
equipment failures or excessive rainfall. Repairs were completed and procedures were updated.
No other exceedences for these outfalls were reported.

3.1.12 SWMU 12—90-Day Maximum Hazardous Waste Storage Area

Activity

This area is an outdoor 90-day maximum hazardous waste storage area consisting of a concrete
slab for storage of drums and tanks. Wastes are stored in tanks or drums prior to being shipped
off-site to approved hazardous waste treatment facilities. Drums are stored on wooden pallets.
Aboveground tanks are contained within 1-foot concrete dikes. One of the waste oil collection
facilities (SWMU 11) is contained within the concrete slab storage area.

Existing Permit

No permits are associated with this SWMU.

Monitoring

No monitoring is associated with this SWMU.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA. IT SHALL NOT BE RELEASED OR
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS. WRITTEN PERMISSION OF EPA.

start:! 0981227:hlprpt.doc(bmm) 3-10 9/23/97



Concerns

There are no concerns associated with the SWMU.

3.1.13 SWMU 13—Bulk Storage Area

Activity

The 1990 PA identified a bulk storage area that used bins for the storage of lead-contaminated
blasting material prior to off-site disposal. However, during WESTON's site reconnaissance,
Houston Lighting and Power indicated that a designated bulk storage area does not exist, but a
general area where the bins are used is identified on the Site Plan Map (Figure 2-2). The bins
were used during intermittent maintenance.

Existing Permit

No permits are associated with this SWMU.

Monitoring

No monitoring is associated with this SWMU.

Concerns

There are no concerns associated with the SWMU.

3.1.14 SWMU 14—Nonhazardous Construction Debris Landfill

Activity

This unit contains only construction demolition nonhazardous waste.

Existing Permit

No permits are associated with this SWMU.

Monitoring

No monitoring is associated with this SWMU.

Concerns

There are no concerns associated with the SWMU.
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3.2 SUMMARY OF WASTE SOURCE CHARACTERIZATION

Table 2-1 at the end of this section summarizes the characterization of each waste source.

3.3 WASTE SOURCE CONCLUSIONS

Based on available background information and WESTON's site reconnaissance, the sources at
the site consist of eight surface impoundments, two chemical waste treatment systems, the closed
acid collection/ash surface impoundments, an industrial landfill area with an overflow pond, and a
less-than-90-day hazardous waste storage area. According to available information, the
constituents of concern are mainly metals. However, migration of contaminants of concern are
inhibited by liners in the surface impoundments, landfill cells, and overflow pond and a concrete
pad in the storage area. These areas are monitored for discharge exceedences by TNRCC under
NPDES and air permits and are controlled by run-on and stormwater collection systems. The
facility also has its own Spill Prevention Control and Countermeasures (SPCC) and Pollution
Prevention (PPP) Plans (Reference 5). In addition, the three temporary acid collection/ash
surface impoundment ponds were backfilled and closed in 1982.

The storage area and nonhazardous landfill do not pose any potential hazard to human health or
the environment, because the storage area (SWMU 13) is used intermittently during maintenance
and the waste stored in the landfill is nonhazardous.
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HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 3-1

SUMMARY OF POTENTIAL WASTE SOURCES

SWMU
1

2

3

4

5

DESCRIPTION
Surface
Impoundment
Surface
Impoundment
Surface
Impoundment

Steel Clarifiers and
Sludge Dewatering

Surface
Impoundment

PERMIT
NPDES

NPDES

NPDES

NPDES

NPDES

MONITORING
TYPE/FREQUENCY

Outfalls are monitored daily for
flow rate and weekly for TSS.
Outfalls are monitored daily for
flow rate and weekly for TSS.
Outfalls are monitored daily for
flow rate and weekly for TSS and
oil and grease.

Outfalls are monitored daily for
flow rate and weekly for one or
more of TSS, and oil and grease

Outfalls are monitored daily for
flow rate and weekly for TSS, oil
and grease, iron, and copper.

CONTAINMENT
FEATURES

Fiberglass liner within concrete
basin.
Fiberglass liner within concrete
basin.
Fiberglass liner within concrete
basin.

6-inch concrete curbed dike
designed to direct spills or
runoff into a collection sump.

The collected water from the
sump is sent back to the
wastewater treatment system.
Fiberglass liner within concrete
basin.

BASIS OF CONCERN
Low on all concern associated
with this source.
No concern associated with this
source.
Between January 1996 and June
1997, one exceedence of oil and
grease was reported.

Procedures fot this system are
being reviewed.

No other exceedences were
reported.
No concern associated with this
source.

No concern associated with this
source.
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HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 3-1 (Continued)

SUMMARY OF POTENTIAL WASTE SOURCES

SWMU
6

7

8

9

DESCRIPTION
Surface
Impoundment
Surface
Impoundment

Surface
Impoundment

Three Surface
Impoundments

PERMIT
NPDES

NPDES

TNRCC Air
Permit

Not Applicable
(Closed)

MONITORING
TYPE/FREQUENCY

Outfalls are monitored daily for
flow rate and weekly for TSS.
Outfalls are monitored daily for
flow rate and weekly for TSS, oil
and grease, iron, and copper.
Wastewater is sampled for metallic
oxides and salts, chlorides,
fluorides, and nitrates prior to
injection into boilers for
confirmation of permitted limits.

Stacks of the boilers are
continuously monitored for NOX,
SO2, CO2, flow rate, and opacity.
Not Applicable

CONTAINMENT
FEATURES

Fiberglass liner within concrete
basin.
Fiberglass liner within concrete
basin.

Fiberglass liner within concrete
basin.

Natural clay liner.

Ponds existed from 1977 to
1982.

Wastewater was emptied from
the ponds, and the ponds were
backfilled and graded over.

BASIS OF CONCERN
No concern associated with this
source.
No concern associated with this
source.

No concern associated with this
source.

No concern associated with this
source.
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HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 3-1 (Continued)

SUMMARY OF POTENTIAL WASTE SOURCES

SWMU
10

11

DESCRIPTION
Industrial Landfills
and Overflow Pond

Waste Oil and
Sludge Collection
Facilities

PERMIT
TNRCC Air

Permit

NPDES

NPDES

MONITORING
TYPE/FREQUENCY

Air emissions of the fly ash and
bottom ash blending facility are
monitored for paniculate matter.

Wastewater from the overflow
pond is monitored daily for flow
rate, TSS, and oil and grease and
bimonthly for selenium. Chronic
biomonitoring tests are conducted
quarterly.

Monitoring wells around the
landfills and overflow pond are
sampled biannually.
The three outfalls associated with
the SWMU are monitored daily for
flow rate and weekly for TSS and
oil and grease.

CONTAINMENT
FEATURES

The landfill cells have a 3-foot
natural clay liner that has a
coefficient of permeability of
1.0 x 10"7 cm/sec or lower.

The overflow pond has a
40 mil. synthetic liner with a
natural 3 -foot clay liner
underneath.

The settling basins are concrete
lined.

BASIS OF CONCERN
Based on available information,
a release to groundwater from
this SWMU has not been
documented.

From January 1996 to June
1997, four exceedences of TSS
and oil and grease were reported.
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HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 3-1 (Continued)

SUMMARY OF POTENTIAL WASTE SOURCES

SWMU
11

(continued)

12

13

DESCRIPTION
Waste Oil and
Sludge Collection
Facilities

Waste Storage Area

Storage Area

PERMIT
NPDES

Not Applicable

Not Applicable

MONITORING
TYPE/FREQUENCY

The outfall that discharges directly
into Smithers Lake (005) is
monitored weekly for pH levels.

Not Applicable

Not Applicable

CONTAINMENT
FEATURES

The waste oil and oil sludge
collected from the basins are
drummed and stored at SWMU
12 for off-site disposal.

The oil drainage collection
system also serves as a
mechanism for containing
rainwater runoff for the facility.
The area is a 90-day maximum
hazardous waste outside storage
area consisting of a concrete
slab.

Drums are placed on wooden
pallets.

Aboveground tanks are
contained with 1-foot concrete
dikes.

Not Applicable

BASIS OF CONCERN
These exceedences were mainly
due to mechanical failures and
excessive rainfall.

Repairs were made and
procedures have been revised,
and no other exceedences were
reported thereafter.
No concern associated with this
source.

No concern associated with this
source.
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HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 3-1 (Continued)

SUMMARY OF POTENTIAL WASTE SOURCES

SWMU
14

DESCRIPTION
Nonhazardous
Landfill

PERMIT
Not Applicable

MONITORING
TYPE/FREQUENCY

Not Applicable

i CONTAINMENT
FEATURES

Not Applicable
BASIS OF CONCERN

No concern associated with this
source.
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SECTION 4
GROUNDWATER PATHWAY

A discussion of the groundwater pathway, one of four major pathways of potential hazardous waste
migration assessed in this report, is provided in this section. The discussion focuses on the aquifer
characteristics of the region, the likelihood of a release to groundwater, and the potential targets of
hazardous waste migration through the groundwater pathway.

4.1 HYDROGEOLOGIC DESCRIPTION

Information in this subsection was obtained from McClelland Engineers, Inc.'s Geotechnical
Investigation of the Ash Storage Area, W A. Parish Generating Station and Resource Engineering's
Hydrogeologic Investigation at the W.A. Parish Generating Station (References 10 and 12).

4.1.1 Geologic Framework

The HL&P site is located in the western Gulf Coastal Plain geologic region on the Beaumont
Formation and the alluvium of the Brazos River. The Beaumont Formation is principally a poorly
bedded, calcareous clay containing thin discontinuous stringers and lenses of silt, sand, and fine
sand.

The Beaumont Formation is part of a hydro-stratigraphic unit known as the Chicot aquifer. The
thickness of the aquifer increases toward the Gulf of Mexico from zero at the western edge of the
Quaternary outcrop (80 miles from the gulf) to more than 1,200 feet at the gulf. The Evangeline
aquifer immediately underlies the Chicot aquifer. The Evangeline aquifer thickness is greater, up
to 2,000 feet near the gulf. Both major aquifers indicate regional water flow toward the gulf.

Potentiometric surface maps produced by ERM Southwest, Inc. indicate that groundwater in the
vicinity of the site flows in a north-eastward direction (Reference 29). Localized flow directions
are controlled by surface water bodies including Smithers Lake and the Brazos River.

4.2 LIKELIHOOD OF RELEASE

Important factors related to the likelihood of a release from a source of hazardous substances at the site
to groundwater are presented in this subsection.

4.2^1 Depth to Groundwater

Measurement to depth of groundwater in the boreholes drilled during the McClelland Engineers,
Inc. 1978 geotechnical investigation of the industrial landfill area indicated that the depth to water
is 8 to 10 feet below ground surface (bgs) (Reference 10).
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4.2.2 Depth of Contamination

Based on the PA report and observations made during WESTON's site reconnaissance, most of
the SWMUs have some type of liner (References 4 and 5). The liners of the surface
impoundments, chemical waste treatment systems,, and container storage area are made of
concrete. The four existing cells in the landfill area have a 3-foot natural clay liner. Based on
McClelland Engineers' geotechnical investigation, this clay liner has a coefficient of permeability
of 1.0 x 10"7 cm/sec or lower (Reference 10). The overflow pond has a 40 mil. geotextile liner
overlying a 3-foot natural clay liner. SWMU 9, the former temporary storage ponds, may be lined
by a 3-foot natural clay liner.

4.2.3 Annual Precipitation

The average annual precipitation in the area of the site is approximately 46 inches (Reference 30). The
net annual precipitation in the area of the site is approximately 9.1 inches (Reference 31).

4.2.4 Thickness of Impermeable Layers

The upper portion of the Beaumont Formation, consisting mainly of clay, is considered to be a regional
impermeable layer. The thickness of the Beaumont Formation is approximately 100 feet in the area of
the site (Reference 12).

4.2.5 Groundwater Sampling and Analytical Results

Per authorization and direction from EPA, no field sampling activities were performed by WESTON
during this SI. Based on available information, a release to groundwater has not been documented at
the site. In October 1996, nine groundwater samples were collected from the nine groundwater
monitoring wells located around the industrial landfill area (Reference 19). Groundwater monitoring
data generated from the sampling event reported low levels of metals. However, these levels were well
below the MCL in drinking water.

4.3 GROUNDWATER PATHWAY TARGETS

Groundwater pathway targets include the total population being provided with drinking water from
wells located near the site, Well Head Protection Areas (WHPAs), and resources relying on
groundwater.

4.3.1 Nearest Well

The nearest drinking water well is located on site (see Figure 2-2, Site Plan Map).
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4.3.2 Other Nearby Wells

According to Houston Lighting and Power, there are nine monitoring wells and seven potable
water wells on-site (References 5 and 6). Groundwater is a major source of water supply,
providing water for residential use, irrigation of crops, livestock watering, and industrial use
(References 5, 12, and 32). Seven irrigation, 28 private drinking water, 10 stock, and 14 public
supply wells have been identified within a 4-mile radius of the site (Reference 33).

4.3.3 Well Head Protection Areas

No WHPAs have been identified near the site (Reference 34).

4.3.4 Groundwater Resources

Groundwater is a major source of water supply, providing water for residential use, irrigation of crops,
livestock watering, and industrial use (References 12, 32, and 33).

4.4 GRQUNDWATER PATHWAY CONCLUSIONS

A release to groundwater does not appear to be of concern. The open surface impoundments have
fiberglass liners within concrete. The landfill cells have a natural clay liner that has a coefficient of
permeability of 1.0 x 10"7 cm/sec or lower. The closed surface impoundments may have a natural
clay liner; however, studies of this area have not been conducted. The 90-day hazardous waste
storage area consists of a concrete slab. The tanks stored in this area have secondary
containment. Analytical data from the October 1996 monitoring wells sampling event indicated
the existence of low levels of metals. However, these levels were below the MCLs for drinking
water.
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SECTION 5
SURFACE WATER PATHWAY

Surface water is the second of four pathways of potential hazardous waste migration assessed for the
site. A discussion of the types of surface water draining the site, the probable point of entry (PPE) for
a hazardous substance from the site to enter surface water, the likelihood of a release, and the potential
targets of the pathway are discussed in this section.

5.1 HYDROLOGIC SETTING

The PA described the local topography as relatively flat with Smithers Lake at the highest
elevation. Natural drainage flows from Smithers Lake to lower elevations through Dry Creek,
Rabbs Bayou, and unnamed tributaries to the Brazos River (Reference 4). Smithers Lake is
privately leased by the power plant. Flood maps indicate a continued interaction between
Smithers Lake and the northern section of Rabbs Bayou (Reference 35).

5.1.1 Overland Flow Segment

Based on available information and site reconnaissance observations, treated wastewater is discharged
directly into Smithers Lake.

5.1.2 Probable Point of Entry

According to the PA and observations made during the site reconnaissance, treated wastewater
from the power generating facility is discharged into Smithers Lake (References 4 and 5). All
run-on to the industrial landfill cells is pumped into an overflow pond, settles in the basin and
then, is discharged into Smithers Lake. The PPEs for a release of hazardous substances from a
source area at the site would occur at the outfalls to Smithers Lake; specifically outfalls 003, 004,
and 005.

5.1.3 Surface Water Flow Path

Natural drainage flows from Smithers Lake to lower elevations through Dry Creek, Rabbs Bayou,
and unnamed tributaries to the Brazos River (Reference 4).

5.2. LIKELIHOOD OF RELEASE

Important factors related to the likelihood of a release from a source of hazardous substances at the site
to surface water are presented in the following subsections.
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5.2.1 Distance to Surface Water

Since the PPE is at the site, there is no distance between the site to surface water. Based on available
information, a release to surface water has not occurred.

5.2.2 Flood Frequency

Based upon floodplain maps obtained from the Federal Emergency Management Agency (FEMA), the
power plant is located on a Zone C or out of the floodplain surface. The industrial landfill area and
overflow pond rest on both Zone A (100-year floodplain) and Zone B (between 100- and 500-year
floodplain) (Reference 35).

5.2.3 2-Year. 24-Hour Rainfall

The 2-year, 24-hour rainfall for the area of the site is approximately 4.5 inches (Reference 37).

5.2.4 Flood Containment

Based on observations made during the site reconnaissance and available information, the waste
oil/oil sludge collection facilities are designed to collect all stormwater from the power plant
facility area. The drainage system in the industrial landfill area was designed to collect all run-on
from the landfill cells into collection ponds. The water is then pumped from the collection ponds
into an overflow settling pond. The wastewater is then pumped into Smithers Lake under a
NPDES permit.

5.2.5 Surface Water/Sediment Sampling and Analytical Results

Per authorization and direction from EPA, no field sampling activities were performed by WESTON
during this SI. However, all treated wastewater from the power plant is discharged to Smithers Lake
through internal and external outfalls. These outfalls are regulated by TNRCC under a NPDES
permit and are monitored for discharge exceedences. From January 1996 to June 1997, five
NPDES permit exceedences of the associated outfalls were reported that were mainly caused by
mechanical failures. These failures were corrected, and procedures associated with the operations
of the SWMUs are either being reviewed or updated. In addition, the site also has a SPCC
(Reference 5).

5.3 SURFACE WATER PATHWAY TARGETS

Surface water pathway targets include fisheries, drinking water intakes, sensitive environments, and
resources that rely on surface water downstream of the PPE. The targets identified within the surface
water pathway are discussed in the following subsections.
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5.3.1 Drinking Water Intakes

There are no drinking water intakes in the 15-mile Target Distance Limit (Reference 5).

5.3.2 Wetlands and Other Sensitive Environments

Based the National Wetlands Inventory map, the wetland frontage along the surface water pathway is
mainly composed of uplands or nonwetlands. Along Smithers Lake, there is approximately 0.2 mile
Palustrine forested deciduous saturated/semipermanent/seasonal and of Palustrine forested seasonal
saturated/semipermanent/seasonal wetland frontage. Along Dry Creek, there is approximately 0.1 mile
of Palustrine emergent persistent semipermanent and seasonal wetland frontage. Along Rabbs Bayou,
there is approximately 2.351 miles of Palustrine forest deciduous temporary, Palustrine emergent
persistent temporary, Palustrine emergent persistent saturated/semipermanent/seasonal diked, and
Palustrine emergent persistent semipermanent wetland frontage (Reference 37).

The PA reported that Worthington Lake, approximately 5 miles downstream, was a Bald Eagle
rookery. Other threatened and endangered species inhabiting Fort Bend County are the Houston
toad, American peregrine falcon, arctic peregrine falcon, whooping crane, Eskimo curlew, brown
pelican, white-faced ibis, Attwater's greater prairie-chicken, black bear, timber/canebrake
rattlesnake, Texas tortoise, and Texas horned lizard (Reference 38).

5.3.3 Fisheries

Recreational fishing occurs infrequently in Smithers Lake from bridges (Reference 5).

5.3.4 Resources

Livestock are occasionally watered from Rabbs Bayou (Reference 32).

5.4 SURFACE WATER PATHWAY CONCLUSIONS

Potential for contaminants to migrate into the surface water pathway appears be of minor concern.
The surface water from the facilities is controlled by the oil/oil sludge collection facilities. All run-on to
the industrial landfills is collected into an overflow pond that is a settling pond. All treated wastewater
enters Smithers Lake through internal and external outfalls that are regulated by TNRCC and are
under a NPDES permit. Exceedences and discharges are reported routinely. However,
exceedences that have occurred were of short duration as a result of mechanical failures and
excessive rainfall. Necessary repairs were made, and procedures were reviewed and revised to
mitigate the potential for releases.
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SECTION 6
son, EXPOSURE

Soil exposure is another potential route of exposure to hazardous substances attributable to the site.
The discussion in this section focuses on the important soil exposure factors such as soil type, area of
contamination, accessibility and the likelihood of exposure, and the potential targets.

6.1 SURFICTAL CONDITIONS

Information regarding the surficial conditions at the site is summarized in the following subsections.

6.1.1 Soil Type

Based on observations made during the site reconnaissance, the power plant facility portion of the
site is mostly covered by buildings, the plant, a parking lot, and concrete (Reference 5 and
Appendix A). Soils at the location of the industrial landfills are classified as the Bernard-Edna
series. The Bernard-Edna series is a somewhat poorly drained, very slowly permeable, upland
soil. It has a slightly acid, very dark gray clay loam surface, and a very dark gray clay subsoil that
is slightly acid in the upper part and neutral to moderately alkaline in the lower part. Slopes range
from 0 to 5%, but are mainly less than 1% (Reference 39).

6.1.2 Areas of Contamination

Based on observations from the site reconnaissance, there were no noticeable areas of contamination.

6.2 LIKELIHOOD OF EXPOSURE

Important factors related to the likelihood of exposure to an area of contaminated soil at the site are
presented in the following subsections.

6.2.1 Attractiveness of the Site

The HL&P site consists of an active coal and gas power plant. There are approximately 400 workers
present at the site, and there are no residences located adjacent to the site (Reference 4). The
attractiveness of the site is considered to be low.

6.2.2 Site Accessibility

Access to the site is restricted by a perimeter fence (Reference 5). A guard is on duty during the
day at the entrance to the plant; otherwise, the entrance is locked.
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6.2.3 Soil Analytical Results from Previous Investigations

There are no known previous soil sampling events associated with the HL&P site.

6.2.4 SI Soil Sampling and Analytical Results

No field sampling activities were performed by WESTON during this SI. Per authorization and
direction from EPA, WESTON has used historical data for this SI.

6.3 SOn. EXPOSURE TARGETS

The resident population living or working in an area of soil contamination, the population living near
areas of soil contamination, designated recreational areas, and terrestrial resources such as agriculture
are potential targets of soil exposure. The soil exposure targets identified are summarized in the
following subsections.

6.3.1 Resident Population

The resident population is defined as those persons in houses, schools, or day care facilities who are
located on a property where soil contamination attributable to the site has been documented and whose
residences are within 200 feet of that contamination.

The HL&P site consists of an active business with 400 on-site workers. Based on observations made
during the site reconnaissance, residential dwellings, schools, or day care facilities were not identified
on-site or in the vicinity of the site (Reference 5).

6.3.2 Nearby Population

The nearby population includes those persons who live within 1 mile of areas of soil contamination
attributable to the site. Those persons in houses, schools, or day care facilities within 1 mile of the site
have been considered part of the nearby population.

WESTON reviewed 1990 Census information (Reference 40) and USGS topographic maps
(Reference 2) to estimate the nearby population living is specific distances around the site. Based on
available 1990 Census information, the number of persons per household is 3.14. There are
approximately 400 persons on-site (References 5). The population distribution within 1 mile of the site
is summarized in Table 6-1.

6.3.3 Sensitive Environments

Although, no terrestrial sensitive environments have been identified at the site, several endangered
species are described as ranging in the area of the site.

THIS DOCUMENT WAS PREPARED BY ROY F. WESTON, INC., EXPRESSLY FOR EPA IT SHALL NOT BE RELEASED OR
DISCLOSED IN WHOLE OR IN PART WITHOUT THE EXPRESS, WRITTEN PERMISSION OF EPA.

start:10981227:hlprpt.doc(bmm) 6-2 9/23/97



6.3.4 Resources

No resources are known to exist at or near the site.

6.4 SOH. EXPOSURE CONCLUSIONS

Soil exposure is of minor concern. There are approximately 400 on-site workers; however, much of
the facility is covered by buildings and concrete. Neither nearby nor residential population has
been identified at the site. In addition, the entire site is enclosed by a fence, and the plant entrance
is monitored by a guard.
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SITE INSPECTION REPORT

HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA H) NO.: TXD097311849

TABLE 6-1
NEARBY POPULATION

DISTANCE INTERVAL
On-Site

>0 to 0.25 mile
>0.25 to 0.5 mile

>0.5 to 1 mile

ESTIMATED
POPULATION

400
22
22

1,110

REFERENCE
5

2,40
2,40
2,40
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SECTION 7
AIR PATHWAY

The discussion in this section of the report focuses on the air pathway, another potential route of
hazardous substance migration from the site. Atmospheric conditions, the likelihood of a release to air,
and potential air pathway targets are identified below.

7.1 METEOROLOGICAL CONDITIONS

The meteorological conditions in the site region are summarized as follows:

• The average annual precipitation in the area of the site is approximately 46 inches
(Reference 30).

• The prevailing wind direction is from the southeast (Reference 41).

7.2 LIKELIHOOD OF RELEASE

Information regarding the likelihood of a release to the air pathway is described in the following
subsections.

7.2.1 Air Sampling Results from Previous Investigations

No analytical data for the air pathway are known to be available. However, the air emissions from the
boilers associated with SWMU 8 and the hoppers associated with SWMU 10 are regulated by TNRCC
under two air permits (References 22 and 23).

7.2.2 Previous Air Quality Sampling and Analytical Results

There is no known previous air quality sampling to have been conducted at the site.

7.3 Am PATHWAY TARGETS

Potential targets of the air pathway include on-site workers, the nearby population living within 4 miles
of the site, and any sensitive environments in the area. The targets identified for the air pathway are
discussed in the following subsections.

7.3.1 Population Within 4 Miles

WESTON reviewed 1990 Census information (Reference 40) and USGS topographic map
(Reference 2) to estimate the nearby population living in specific distances around the site. Based on
available 1990 Census information, the population density for Fort Bend County is 3.14 persons per
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household. There are approximately 400 workers present at the site. The population within 4 miles of
the HL&P site is summarized in Table 7-1.

7.3.2 Sensitive Environments

Sensitive environments have been identified previously in this report under subsection 5.3.2. These
targets include wetlands within approximately 1 mile of the site along Rabbs Bayou, a Bald Eagle
rookery located approximately 2 miles away from the site, and the Houston toad, American peregrine
falcon, arctic peregrine falcon, whooping crane, Eskimo curlew, brown pelican, white-faced ibis,
Attwater's greater prairie-chicken, black bear, timber/canebrake rattlesnake, Texas tortoise, and Texas
horned lizard that inhabit Fort Bend County (Reference 38).

7.3.3 Resources

No resources that may be targets of the air pathway have been identified.

7.4 ATR PATHWAY CONCLUSIONS

Based on available information, a release to the air pathway has not been documented, and a release to
air is not suspected. The boiler stacks and the fly ash and bottom ash hopper are regulated by TNRCC
under an air permit. In addition, the constituents of concern are metals and have a low volality. Based
on this information, the air pathway is not a concern.
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SITE INSPECTION REPORT

HOUSTON LIGHTING AND POWER W.A. PARISH GENERATING STATION
THOMPSONS, FORT BEND COUNTY, TX

EPA CERCLA ID NO.: TXD097311849

TABLE 7-1
POPULATION WITHIN 4 MILES

DISTANCE INTERVAL

On-Site
X) to 0.25 mile

X).25 to 0.5 mile
>0.5 to 1 mile
>1 to 2 miles
>2 to 3 miles
>3 to 4 miles

ESTIMATED POPULATION
400
22
22

1,110
73
164
487

REFERENCE
5

2,40
2,40
2,40
2,40
2,40
2,40
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SECTION 8
CONCLUSIONS

Concerns associated with the migration and exposure pathways are summarized as follows:

• Based on the information provided in Section 4, a release to groundwater is a minor
concern. The open surface impoundments have fiberglass liners and concrete
bottoms. The landfill cells have a natural clay liner that has a coefficient of
permeability of 1.0 x 10'7 cm/sec or lower. The closed surface impoundments may
have a natural clay liner; however, studies of this area have not been conducted.
The 90-day hazardous waste storage area consists of a concrete slab. The tanks
stored in this area have secondary containment. Analytical data from the October
1996 monitoring wells sampling event indicated the existence of low levels of
metals. However, these levels were below the MCLs for drinking water

• Based on the information provided in Section 5, a release to surface water is a minor
concern. The oil drainage collection system also serves as a mechanism for
containing rainwater runoff for the facility. All run-on to the industrial landfills is
collected into an overflow pond that is a settling pond. Treated wastewater from the
power plant facility and the overflow pond enters Smithers Like through outfalls that
are regulated by TNRCC and are under a NPDES permit. Exceedences and
discharges are reported routinely, and exceedences that have occurred were of
short duration as a result of mechanical failures and excessive rainfall. Necessary
repairs were made, and procedures were reviewed and revised to mitigate the
potential for releases.

• Based on the information provided in Section 6, soil exposure is of minor concern.
There are approximately 400 on-site workers; however, much of the facility is
covered by buildings and concrete. No obvious areas of potential soil contamination
were observed during the site reconnaissance. In addition, the entire site is enclosed
by a fence, and the plant entrance is monitored by a guard.

• Based on the information provided in Section 7, a release to the air pathway is not a
concern. The boiler stacks and the fly ash and bottom ash hopper are regulated by
TNRCC under an air permit. In addition, the constituents of concern are metals and
have a low volality.
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Photograph: 1

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing southwest) Collection pond of Cell 1A. The
water from the pond is pumped from the pipe (located
in the background) to the overflow pond.
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Photograph: 2

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing northeast) The corner of Cell 1A.
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Photograph: 3

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing northeast) Cell 1 is a closed Class 2
nonhazardous industrial waste landfill.
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Photograph: 4

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing south) The drainage ditch near Cell 1A. This
drainage ditch directs all run-off that is not from the
landfill cells to Rabbs Bayou.
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Photograph: 5

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing east) The monitoring well located northeast of
Cells 1A and 1.
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Photograph: 6

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing west) At the time of this photograph, Cell IB
was new and unused.
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Photograph: 7

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing south) Collection pond in Cell 3.
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Photograph: 8

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing southeast) Monitoring wells (located in the
background) located southeast of Cell 3.
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Photograph: 9

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing southwest) Drainage ditch to overflow pond
located south of Cell 3.
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Photograph: 10

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing north) The east side of the overflow pond.
The pond is a settling basin that has a 40 mil. geotech
liner that is shown. The pipes are where the water is
pumped from the basin to Smithers Lake.
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Photograph: 11

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing north) The pump for the overflow pond.
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Photograph: 12

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing south) Outfall 004 - From the overflow pond
to Smithers Lake.
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Photograph: 13

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing east) Outfall 803.

rm_ph_ls.frx



Photograph: 14

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing north) SWMU 11 - API separator for oil and
water. The oil is skimmed from the top.
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Photograph: 15

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing west) SWMU 9 - Location of the three
former temporary ponds of boiler cleaning waste.
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Photograph: 16

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing north) Drums and above ground storage tanks
in the 90-day storage area. The tanks have a 1-foot
concrete dike. The drums are standing on wooden
pallets.
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Photograph: 17

Site Name:
Site Location:
Weston Work Order:
Photographer:
Witness:
Date of Photograph:
Description:

HL&P Parish Station
Thompsons, TX
11098-112-027-0001
Joy Ishigo
Carol La Breche
05/22/97
(Facing northeast) Drums and the oil separator in the
90-day storage area. The drums are standing on
wooden pallets.
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LONGITUDE CALCULATION
USING GEOGRAPHIC INFORMATION SYSTEM AND ArcCAO

SITE NAME; Mc-i'/=A-rv->> L xCj^W:.' Pc^c"--^ CERCLIS #:.

AKA: SSID:

ADDRESS: 2? "t 9 ^-ie-wr-.b v^cS .TWw-vp :

STATE: 1 £Xa ^> ZIP CQDE: "1

SITE REFERENCE POINT:

USGS QUAD MAP NAME: t3rt>-rH£gS LAV^€ TOWNSHIP: N/S RANGE: E/W

SCALE: 1:24,000 MAP DATE: ^3- SECTION: 1 /4 1 /4 1 /4

MAP DATUM:(^192j) 1983 (CIRCLE ONE) MERIDIAN:

COORDINATES FROM CONTROL POINT & (NORTHWEST 2.5' GRID TICK)

LONGITUDE: ° ' " LATITUDE: ° ' "

COORDINATES FROM CONTROL POINTJBE(SOUTHWEST 2.5' GRID TICK)

LONGITUDE: <fi ° 4-Q' ££_" LATITUDE: 2? ° 21' 3o"

COORDINATES FROM CHECK POINT *9 (NORTHEAST 2.5' GRID TICK)

LONGITUDE: W ° Jl' 3£" LATITUDE: ^ ° 3o' QQ •

COORDINATES FROM CHECK POINT #4 (SOUTHEAST 2.5' GRID TICK)

LONGITUDE: ° ' - LATITUDE: ° ' "

1. INPUT FILE A:\

2. OUTPUT FILE A:\

3. INPUT FILE A:\

4. OUTPUT FILE A:\

SITE LATITUDE: H° _

SITE LONGITUDE: _1£_0 &&' °4- • .££_"

INVESTIGATOR: _ ; _ DATE:

CAD OPERATOR UL'IIĴ  U . ̂ f\A _ DATE:

1 ) THE GEOGRAPHIC INFORMATION SYSTEM (GIS) AND ArcCAD WERE USED TO CALCULATE
SITE LATITUDE AND LONGITUDE.

2) COORDINATE FILE PRINTOUT IS ATTACHED.
arc*:46032328:lationg.m«p<M)
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ROAD CLASSIFICATION

Heavy-duty * LANE 16 LANE 'Ught-duty

Medium-duty—=—^ •».£*"££ L ~c- Unimproved dirt =====

U. S. Route O state

SMITHERS LAKE, TEX.
29095-D6-TF-024

1953
PHOTOREVISED 1980

DMA 6842 I NW-SERIES V882



Heavy-duty.

Medium-duty

Light-duiy_
4 LANE 16 LANE . . . . .. »

Unimproved dirt ====

U. S. Route state Route

THOMPSONS, TEX.
29095-D5-TF-024

1953
PHOTOREVISED 198O

DMA 6842 I NE-SERIES V882



Primary highway, Light-duty road, hard or
hard surface —__—— improved surface

Secondary highway,
hard surface - Unimproved road _========,

Interstate Route Q U- S- Route OState Route

SUGAR LAND,
29095-E6-TF-

1970
PHOTOREVI

DMA 6843 II 3'



ROAD CLASSIFICATION 9
9

Primary highway, Light-duty road, hard or
hard surface —_— improved surface - .
Secondary highway,
hard surface , . ,T Unimproved road =========

Interstate Route Qu. S. Koute Q Slate Route

MISSOURI CITY, TEX.
SE/4 SUOAR LAND 19' QUADRANGLE

N2930—W9530/7 5

1970

AMS 6843 II SE-SERIES V382
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The Light
„ , .&. » ,» P.O. Box 1700 Houston, Texas 77251-1700 713-207-1111
Houston Lighting & Power --• - • -

May 12,1997

CERTIFIED MAIL

Mr. Don Markham
Superfund Site Assessment (6SF-RA)
USEPA Region 6
1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

SUBJECT: CONSENT FOR ACCESS TO PROPERTY
HOUSTON LIGHTING & POWER CO.
W.A. PARISH ELECTRIC GENERATING STATION
EPAI.D.NO: TXD097311849

Dear Mr. Markham:

Pursuant to a May 1,1997 letter from Ms. Susan Webster of EPA Region 6 to Mr. Robert
Moles of Houston Lighting & Power Company's (HL&P) W.A. Parish EGS, please find attached
a completed CONSENT FOR ACCESS TO PROPERTY that has been signed by Mr. Moles.

Please also note that the EPA I.D. Number for the W. A. Parish facility is TXD097311849.

Should you have any questions regarding this matter, please call me at (713) 945-8201.

Sincerely,

R.T. Bye, Division Manager
Environmental Assessment &

Waste Management Division
Environmental Department

Attachment
lwlc/wapepa.ltr

A Subsidiary of Houston Industries Inco? ted



\
>

V
CONSENT FOR ACCESS TO PROPERTY ••

Name: Mr. Robert Moles, General Manager EPA I.D. No.: TXD097£11849
Site Name: HL&P Parish Station

Description
of Property: The HL&P Parish Station is located at 27S9 Jones Road in Thompsons, Texas

(see attached site location maps).

I hereby consent to officers, employees, and representatives authorized by the United States
Environmental Protection Agency (EPA) entering and having continued access to my property
for the following purposes:

1. Reviewing and copying documents related to the site;
2. The taking of such soil, water and air samples as may be determined to be

necessary;
3. The sampling of any solids or liquids stored or disposed of on property;
4. The drilling of holes and the installation of monitoring wells for subsurface

investigation of subsurface contamination.

I realize that these actions are undertaken pursuant to EPA's response and enforcement
responsibilities under the Comprehensive Environmental Response, Compensation, and Liability
Act, as amended (CERCLA), 42 U.S.C. § 9601 ej seq.. as well as 40 CFR Part 300.400
Subpart E.

I am the property owner, or a responsible agent of the property owner, and I warrant that I have
the authority to enter into this access agreement.

Place a check mark in the appropriate space. Please note that if no selection is made EPA will
assume that you do not wish to be provided with a portion of the sample.

Please provide me with a portion of each sample taken at the property described above. I
understand that there will be no charge for the sample portions provided by the EPA. I also
understand that I must furnish suitable containers, be responsible for the laboratory analytical
analysis, and sign for the transfer of custody from the EPA designated sampler.

( ) I do not wish to receive a portion of samples taken at the property described above.

This written permission is given by me voluntarily with knowledge of my right to refuse and
without threats or promises of any kind.

DATE SIGNATURE, Title

ttut: 109gl227:molei.501(wdi)
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1. SITE INFORMATION

The Region VI Field Invescigacion Team CFIT) was casked by the
Environmental Protection Agpncy ^EPA) under Technical Directive Document (TDD)
F-06-8908-32 to conduct the Preliminary Assessment (PA) of the Houston
Lighting and Power W. A. Parish Generating Station (TXD097311849> in
Thompsons. Fort Bend County. Texas.

1.1 SITE LOCATION

The Houston Lighting and Power W. A. Parish Generating Station is located at
2759 Jones Road, Thompsons. Texas 77481, 3 miles southwest of the Town of
Thompsons. The mailing address is P. 0. Box 1700, Houston, Texas 77001.
Site coordinates are 29*29'15" north latitude and 95"38'0" west longitude.
The facility encompasses approximately 3,000 acres (Figure 1).

1.2 SITE BACKGROUND

The privately owned Houston Lighting and Power Company had an estimated
rever.ue of S3 billion for fiscal year 1989 (Ref. 26).

2. BACKGROUND AND OPERATING HISTORY

This section addresses site history anc "Derations, known and potential
problems, and regulatory involvement of cederal, state or local agencies.

2.1 SITE HISTORY

The W. A. Parish Generating Station began operating June 1, 1958 with gas-
fired turbine units (Ref. 27, p. 1). Coal-fired units 5 and 6 were
constructed between 1974 and 1978 (Figure 2). Operations began in late 1978
(Ref. 6, p. 3). Coal-fired units 7 and 8 came on-line in 1980 and 1982
respectively (Figure 3) (Ref. 9, p. 9; Ref. 11, p. 1). The plant produces
electricity by generating steam from gas-operated and coal-fired turbines.
Process water is routed through chemical treatment systems to remove suspended
solids and adjust pH. Treated wastewater is discharged into Smithers Lake,
Rabbs Bayou or Dry Creek. Sludges remaining on the floors of surface
impoundments are periodically removed and senc through a rotary vacuum to
remove moisture. Dried sludge is stored in the lagoon area. Bottom ash and
fly ash are stored in the lagoon prior to being sold for recovery. Flue gas
desulfurization sludge is dewatered and stored in the lagoon. Oil and oil
sludge generated on-site is drummed and stored for off-site disposal. PCB and
mercury contaminated solids and PCB capacitator fluids are drummed for off-
site disposal. Lead contaminated blasting material is stored in bins prior to
disposal off-site (Ref. 5, pp. 5-6; Ref. 6, pp. 1-4; Ref. 9, p. 5).

2.2 KNOWN AND POTENTIAL PROBLEMS

Contaminants of concern were found in a Texas Water Commission (TWC) Notice of
Solid Waste Management Registration and laboratory data from samples collected
by Houston Lighting and Power on March 11, 1983 for Extraction Procedure
Toxicity (EP Toxicity) tests. The samples were analyzed by Southern Petroleum



Laboratories in accordance with the extraction procedures outlined by the EPA
in Part 261, Appendix-II of the Hazardous Waste Regulations (Ref. 6, p. 13).
Analysis of demineralizer regenerant wastewater, metal cleaning inorganic
acids (wastewater and sludge) and metal cleaning organic acids revealed
arsenic, barium, cadmium, chromium, endrin, lead, lindane. selenium and
toxaphene in trace amounts (Ref. 6, pp. 18-31). The TWC registration form
listed acetone, asbestos, mercury and PCB contaminated solids and fluids as
having been stored on-site (Ref. 5).

The Houston Lighting and Power analytical data concerns the classification of
waste. EP toxicity data from the wastewaters and sludges resulted in
declassification to Class II waste on April 8, 1981 (Ref. 6, pp. 2-3).

CERCLA, TWC and NPDES files were searched for available information. An off-
site reconnaissance inspection was not performed.

A Closure Plan was approved by the TWC on September 23, 1985 for the Outdoor
Container Storage Area. A December 1988 Closure Review by A. T. Kearney, Inc.
determined that the closure did not meet the closure performance standard of
40 CFR 265.111. The Closure Plan and Certification of Closure did not
demonstrate how closure activities controlled, minimized or eliminated post-
closure escape of hazardous waste. The container storage area managed 55-
gallon drums of hazardous wastes, including spent solvents and paint thinners
(Ref. 6, p. 11; Ref. 15, pp. 2, 4).

2.3 REGULATORY INVOLVEMENT

The facility applied to the EPA for a hazardous waste permit on November 19,
1980 (Ref. 27, p. 1). The NPDES permit number is TX0006394. The TWC
Registration number is 01038 (Ref. 19, p. 1). The generating station is
registered with the Texas Department of Water Resources (TDWR) under Solid
Waste Registration number 31631 (Ref. 6, p. 16).

3. WASTE CONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION

Waste generation and containment are addressed in this section.

3.1 DOCUMENTATION

Process water is pumped to fiberglass-lined concrete settling basins for
treatment in the chemical waste treatment systems. The systems consist of the
settling basins, solids contact clarifier for suspended solids removal and
primary and secondary pH adjustment. Treated wastewater is discharged via an
NPDES permit. Accumulated sludge is sent through a sludge dewatering system
prior to storage in the lagoon (Ref. 6, pp. 1-4; Ref. 9, pp. 2-11). Between
February 2 and April 17, 1989, 24,560 gallons of untreated wastewater were
discharged into Smithers Lake (Ref. 19). Violations such as these have been
attributed to mechanical breakdowns (Ref. 24, p. 2). Other substances such as
waste oils, spent solvents, lead contaminated sandblasting material, asbestos
insulation and paint thinner are generated on-site (Ref. 6, pp. 1-4; Ref. 5).
These materials are stored in Container Storage Area 2 prior to off-site
disposal (Ref. 5, pp. 5-6; Ref. 9, p. 5).



3.2 WASTE GENERATION

Wastes generated on-site are addressed in the attached Solid Waste Management
Unit List (Attachment A) per EPA request.

3 .3 CONTAINMENT

Waste containment is addressed in the attached Solid Waste Management Unit
List (Attachment A) per EPA request.

4. PATHWAY CHARACTERISTICS

This section characterizes environmental pathways and evaluates the potential
of contaminant migration from the facility.

4.1 GROUND WATER

The W. A. Parish Generating Station is located in the western Gulf Coastal
Plain Geologic Region on the Beaumont Formation and the alluvium of the Brazos
River. The Beaumont Formation is principally a poorly bedded, calcareous clay
containing thin discontinuous stringers and lenses of silt, sand and fine sand
(Ref. 14, pp. 3-5).

The Beaumont Formation is part of a larger stratigraphic unit known as the
Chicot Formation, which provides water for domestic use, livestock watering
(Ref. 18) and industrial use (Ref. 14, p. 6). The thickness of the aquifer
increases toward the Gulf of Mexico from zero at the western edge of the
Quaternary outcrop (80 miles from the Gulf) to more than 1,200 feet at the
Gulf (Ref. 14, p. 6). The Evangeline Aquifer immediately underlies the Chicot
Aquifer and is an important source of ground water in the Houston Metropolitan
area. The aquifer thickness is greater, up to 2,000 feet near the Gulf. Both
major aquifers indicate regional water flow toward the Gulf (Ref. 14, pp. 3-
7).

Measurement to depth of ground water in the boreholes drilled during a
geotechnical investigation of the ash storage area by McClelland Engineers,
Inc. succ:>ests the water level is 8 to 10 feet oelow the ground surrace (Ref.
12, p. 2). Nearby residential wells are screened in the Chicot Aquifer (Ref.
7). W. A. Parish wells 306 and 307 penetrate the Chicot Aquifer. W. A.
Parish wells 302, 303, 204 and 313 draw from the Evangeline Aquifer (Ref. 16,
pp. 2-6). Water level measurements for wells 302, 303 and 304 indicate a
decrease in static water level between 1980 and 1984 (Ref. 28, p. 44; Ref. 16,
p. 44). Ground water is not being monitored at the plant because the waste is
classified as Class II waste (Ref. 10, p. 18).

The Thompsons area receives an estimated annual net precipitation of 46 inches
(Ref. 32).



Wastes are contained in fiberglass lined concrete surface impoundments prior
to storage in the lagoon area or prior to treatment for discharge into
Smithers Lake. Rabbs Bayou or Dry Creek via an NPDES permit. The storage
areas within the lagoon are lined with 3 feet of compacted clay (Ref. 14, p.
2). Heavy metals are the contaminants of concern (Ref. 6, pp. 1-4; Ref. 5;
Ref, 9, pp. 2-11).

4.A AIR

The contaminants of concern are primarily heavy metals contained in liquids,
sludges and dried sludges (Ref. 6, pp. 1-4; Ref. 9, pp. 2-11). Surface
impoundments and the lagoon storage areas are not covered. Lead contaminated
sandblasting material is stored in open bins (Ref. 6, p. 11). File
information does not determine how solvents, waste oils, paint thinner and oil
sludges are drummed for removal.

4.5 GROUND WATER RELEASE TO SURFACE WATER

This pathway was not evaluated because the top of the uppermost aquifer is 8
to 10 feet below the bottom of the surface water bodies (Smithers Lake, Rabbs
Bayou and Dry Creek) being evaluated (Ref. 1, p. 170; Ref. 12, p. 2).

5. TARGETS

This section characterizes the environmental pathways and associated targets
of contaminant migration from the facility.

5.1 GROUND WATER

The nearest wells are located within 1/8 mile of the site (Ref. 2; Ref. 7).
The area is not designated as a '."; Ihead Protection area (Ref. 25). Ground
water is the major source of water supply, providing water for residential
use, irrigation of crops, livestock watering and industrial use (Ref. 14, p.
6; Ref. 18; Ref. 22). Ground water services approximately 3,000 people within
the 4 mile target distance limit (Ref. 2; Ref. 3, p. 57; Ref. 23).

5.2 SURFACE WATER

Surface water is not used as a drinking water source within the target area
(Ref. 18; Ref. 22). Livestock are occasionally watered from Rabbs Bayou (Ref.
22). Worthington Lake, approximately 5 miles downstream, is a Bald Eagle
rookery (Ref. 8). Other endangered species inhabiting Fort Bend County
include the Piping Plover, Whooping Crane, American Alligator and Least
Interior Tern (Ref. 31).

5.3 SOIL EXPOSURE

Data analysis of samples collected by Houston Lighting and Power indicate that
hazardous substances are found in sludges generated on-site (Ref. 5, pp. 1-9;
Ref. 6, pp. 17-31). These sludges are dried and stored in open areas in the
lagoon (Ref. 9, pp. 1, 3). Workers actively transport the sludges for storage



4.2 SURFACE WATER

The local topography is relatively flat, with Smithers Lake at the highest
elevation. Natural drainage flows from Smithers Lake to lower elevations
through Dry Creek, Rabbs Bayou and unnamed tributaries (Ref. 2). Smithers
Lake is privately owned by the power plant. No information is available
regarding the dam along the northern boundary of the lake. Flood maps
indicate a continued interaction between Smithers Lake and the northern
section of Rabbs Bayou (Ref. 20). Rabbs Bayou dissects the lagoon area, which
also contains undrained depressions (Ref. 12, p. 4). Storage areas within the
lagoon are not diked or bermed and are non-compliant with Chapter 3 (Surface
Water Non-Point Source Discharge) and Chapter 8 (Floodplains) of the Open Dump
Inventory Criteria (Ref. 10, pp. 2, 10).

NPDES Outfalls from the plant discharge into the following:

Outfall 001: Dry Creek, to Rabbs Bayou to the Brazos River in
Segment 1202 of the Brazos River Basin

Outfall 002: Smithers Lake or Dry Creek
Outfall 003: Smithers Lake
Outfall 004: Smithers Lake
Outfall 005: Smithers Lake
Outfall 006: Smithers Lake (Ref. 29, p. 1)

Smithers Lake has three water intakes located near the power plant (Figures 2
and 3). No other intakes are located along the Smithers Lake, Rabbs Bayou or
Dry Creek (Ref. 18; Ref. 22). Smithers Lake is infrequently fished from
bridges (Ref. 18). Rabbs Bayou and an unnamed tributary feed Worthington
Lake. A Bald Eagle (Haliaeetus leucocephalus) rookery is located
approximately five miles downstream (Ref. 2; Ref. 8). Other endangered
species inhabiting Fort Bend County include the Piping Plover (Charadrius
melodus), whooping Crane (Grus americana), American Alligator (Alligator
mississippiensis) and Least Interior Tern (Sterna antillarura) (Ref. 31).

Rabbs Bayou is a minimum perennial stream, having an average flow of less than
10 cubic feet per second (Ref. 1, p. 139; Ref. 2). Gaging station information
from Dry Creek is unavailable. Average flow for the Brazos River at Richmond,
Texas (1941-1987), approximately 15 miles upstream of the site, is 7,209 cubic
feet per second (Ref. 30, p. 3). The 2 year, 24 hour rainfall for the area is
estimated at 4.5 inches (Ref. 4, p. 2). Federal Emergency Management Agency
Flood Insurance D.ate Maps indicate the generating station is on a Zone C, or
out of floodplain, surface. The lagoon area rests on both Zone A (100 year
floodplain) and Zone B (between 100 and 500 year floodplain) (Ref. 20; Ref.
21).

4.3 SOIL EXPOSURE

The facility is active, with 96 employees in the gas-fired production area and
543 employees in the coal-fired production area (Ref. 23). There are no on-
site residents (Ref. 2). Location of Guard House indicates that access is
controlled (Figure 3).



(Ref. 11, pp. 7-8). The population within 1 mile is estimated at 1,000 (Ref.
2; Ref. 23).

5.4 AIR

Population within the 4 mile target area is approximately 3,000 (Ref. 2; Ref.
23). Land use is primarily livestock ranching and isolated rice growing (Ref.
17, p. 1; Ref. 18). Worthington Lake, located between 1 and 2 miles from the
site, is a known Bald Eagle rookery (Ref. 2; Ref. 8). The Piping Plover,
Whooping Crane, American Alligator and Least Interior Tern, also endangered
species, are known to inhabit Fort Bend County (Ref. 31).

6. CONCLUSIONS

The W. A. Parish Generating Station provides more than 25% of the electric
power for the greater Houston area (Ref. 13, p. 3).

The identified Solid Waste Management Units (SWMUs) include eight surface
impoundments, two chemical waste - --atment systems, three acid collection/ash
ponds, a lagoon storage area, was'__ oil and oil sludge collection systems, two
less than 90 day container storage areas, one bulk storage area and a
landfill. An outdoor container storage area received TWC closure plan
approval on September 23, 1985 (Re:. 15, p. 2).

The primary pathways of concern are the ground water, surface water, air and
soil exposure pathways. Ground water is the major source of drinking water
for the area, servicing an estimated 3,000 people. Ground water is also used
for livestock watering, crop irrigation and industrial use. Surface water is
occasionally used for livestock watering. Approximately 5 miles downstream
from the site is Worthington Lake, a Bald Eagle rookery. Other endangered
species such as the Piping Plover, Whooping Crane, American Alligator and
Least Interior Tern are known to inhabit Fort Bend County. Air and soil
exposure pathways are of concern because open surface impoundments, storage
bins and the lagoon storage area expose workers and nearby residents to heavy
metals.

The financial status of Houston Lighting and Power appears to be sound. The
1989 company sales totaled $3 billion.
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ATTACHMENT A

SOLID WASTE MANAGEMENT UNIT LIST



SWMU 1 Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 1:

Located northwest of Unit 5, the impoundment is an above-grade, fiberglass
lined concrete basin having two compartments holding 232,000 gallons each
(Figure 3) (Ref. 6, p. 10). Opened in 1978, it is used for the collection of
low volume chemical wastes including make up demineralizer regenerant wastes
(DRW) from Units 1-4 and Units 5 and 6 prior to treatment. Condensate
polisher backwash, boilnr area, fly ash silo area and precipitator washdovn
are also collected there. The accumulated demineralizer regenerant inorganic
sludge (DRIS) is periodically removed from the basin floors and is sent to the
sludge dewatering system. The demineralizer regenerant wastewater from Units
1-6 are treated in the Units 5 and 6 Chemical Waste Treatment System located
next to the basins. This system consists of a contact clarifer and primary
and secondary pH adjustment. This waste is classified as Class II waste
[Texas Water Commission (TWC) 241470] based Extraction Procedure Toxicity
Tests (EP Toxicity). Treated wastewat0-- is discharged under NPDES permit no.
TX0006394 into Smithers Lake or Dry Crc^k. Total volume of waste received has
not been determined. Estimated 1983 total wastewater discharged from the
three demineralizer regenerant wastewater impoundments was 2.1 x 109 pounds.
(Ref. 6, pp. 1-4; Ref. 9, p. 1).

SWMU 2 Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 2:

The impoundment is located north of the cooling tower (Figure 2) and is a
below-grade, fiberglass-lined concrete basin with a storage capacity of 82,000
gallons (Ref. 6, p. 10). Since 1978 it has been used for the temporary
storage of demineralizer wastewater from Units 1 through 4 prior to transfer
to Units 5 and 6 Chemical Waste Treatment System. The accumulated DRIS is
periodically removed from the the basin floor for treatment in the sludge
dewatering system. After treatment the wastewater is discharged via an NPDES
permit. The waste is classified as Class II waste (Ref. 6, p. 2; Ref. 9, p.
1).

SWMU 3 Demineralizer Acid/Base Regeneration Wastewater Surface
Impoundment 3:

Located north of Units 7 and 8, the impoundment is an above-grade, fiberglass-
lined concrete basin with two compartments of 196,000 gallons each (Figure 3)
(Ref. 6, p. 10). Opened in 1980, it is used for the collection of low volume
chemical wastes, including make up DRW from Units 7 and 8 prior to treatment.
These tanks are also used for the collection of condensate polisher backwash,
boiler area, fly ash silo area and precipitator washdown. The accumulated
demineralizer regeneration wastes are treated in the Units 7 and 8 Chemical
Waste Treatment System. Classified as Class II waste (TWC 241470), the
treated wastewater is discharged via an NPDES permit (Ref. 6, p. 2- Ref. 9
p. 1).



SWMU 4 Chemical Waste Treatment System/Demineralizer Regeneration
Sludge/Inorganic Metal Cleaning Waste Sludge

Units 5 and 6 Chemical Waste Treatment System and Units 7 and 8 Chemical Waste
Treatment System were activated in 1978 and 1980 respectively (Figure 3). The
Systems consist of concrete settling basins (SWMUs 1 and 3) and steel
constructed clarifiers with a capacity of approximately 902,000 gallons (Ref.
9, p. 4)and 1,842,000 gallons (Ref. 9, p. 3), respectively. The clarifiers
consist of solids contact clarifiers and primary and secondary pH adjustment
control system reaction mixing tanks for suspended solids removal and pH
adjustment. The sludge generated in the chemical waste treatment systems,
containing demineralizer regenerant, boiler blowdown and inorganic metal
cleaning waste, is pumped to the sludge dewatering system. The sludge is
removed to a thickener and sent through a rotary vacuum filter. Dried sludge
is trucked to the ash pond/lagoon. Based on EP Toxicity tests, this waste is
classified as Class II waste (TWC 240540) (Ref. 6, p. 2; Ref. 9, p. 1).

SWMU 5 Inorganic Metal Cleaning Wastewater Surface Impoundment 1:

Located northwest of Unit 5, the impoundment is an above-grade, fiberglass-
lined concrete basin with two compartments holding 850,000 gallons each
(Figure 3) (Ref. 9, p. 4). Opened in 1978, it is used for the collection of
inorganic metal cleaning wastes (IMCW). These wastes include hydrochloric
acid boiler cleaning wastes, boiler blowdown and air preheater wash from Units
1-6. The wastes are collected fo^ treatment in the Units 5 and 6 Chsnictl
Waste Treatment System for pH adjustment, metal precipitation and
sedimentation. The metal cleaning inorganic sludge (MCIS) from the basin
floors are periodically sent to the sludge dewatering system. Total IMCW for
1983 were 7.5 x 10s pounds. (Ref. 6, p. 4). Classified as a Class II waste
(TWC 241210), the treated wastewater is discharged via an NPDES permit to
Smithers Lake (Ref. 6, p. 2; Ref. 9, p. 1).

SWMU 6 Inorganic Metal Cleaning Wastewater Surface Impoundment 2:

Located north of the cooling tower, the impoundment consists of two below-
grade, fiberglass-lined concrete basins holding 21,000 gallons and 54,000
gallons, respectively (Figure 2) (Ref. 9, p. 4). These basins, opened in
1978, collect IMCW from Units 1-4 prior to transfer to Units 5 and 6 IMCW
basin (SWMU 5). Sludge from the tank bottoms is sent to the sludge dewatering
system. The IMCW is sent through the Units 5 and 6 Chemical Waste Treatment
System. Treated wastewater is discharged via an NPDES permit (Ref. 6, p. 2;
Ref. 9, p. 1).

SWMU 7 Inorganic Metal Cleaning Wastewater Surface Impoundment 3:

Located north of Units 7 and 8, the impoundment is an above-grade, fiberglass-



lined concrete basin with two compartments holding 1,189,000 gallons each
(Figure 3) (Ref. 6, p. 10). Opened in. 1980, the basin collects IMCW,
including hydrochloric acid boiler cleaning wastes, boiler blowdown and air
preheater wash from Units 7 and 8 prior to treatment in the Chemical Waste
Treatment System. The sludge from the basin floor is periodically sent to the
sludge dewatering system. After treatment, the wastewater is discharged via
an NPDES permit. This waste is classified as Class II waste (6, p. 2; Ref.
9, p. 1).

SWMU 8 Organic Metal Cleaning Waste Surface Impoundment/Organic Metal
Cleaning Sludge

Located northwest of Unit 5, the impoundment is a below- grade, fiberglass -
lined concrete basin with two compartments holding 178,922 gallons each
(Figure 3) (Ref. 9, p. 4). The basin was opened in 1978. The organic metal
cleaning wastes (OMCW) consists of hydroxyacetic- formic acid and ammoniated
citric acid used in cleaning boilers and equipment. OMCW from Units 5 through
8 are collected by gravity into boiler cleaning waste holding basins,
impoundment four. Located west of Boiler Number 2, the basins are used for
temporary storage (Figure 2). No other file information is available for this
impoundment. The OMCW from Units 5 through 8 are collected in basins adjacent
to Units 5 and 6. Prior to early 1980, the OMCW for Units 1 through 8 were
injected into the Units 5 and 6 Chemical Waste Treatment System. The organic
metal cleaning sludge (OMCS) was periodically removed from the basin bottoms
for treatment in the sludge dewatering system. Dried sludge was trucked to
the ash pond. Treated wastewater was discharged via an NPDES permit into
Smithers Lake. As of late 1980, OMCW is held in basins for injection into an
energy producing boiler for incineration. OMCS is removed for treatment and
eventual storage in the ash pond. Based on EP Toxicity analysis, the OMCW
(TWC 215290) and the OMCS (TWC 248990) are classified as Class II waste (Ref.
6. p. 2; Ref. 9, p. 1).

SWMU 9 Inorganic Acid Collection Ponds/Ash Ponds

Three inorganic acid collection ponds comprised of 0.56 acres (500,000
gallons). 0.76 acres (1,000,000 gallons) and 4.27 acres (5,000,000 gallons)
(Ref. 9, pp. 5, 9) were excavated in 1977 for temporary use during the
construction of Units 5 and 6. Located northeast of the Coal Pile (Figure 3),
the natural clay- lined impoundments were used for the disposal of various
treatment sludges from the chemical waste and metal cleaning waste treatment
systems and ash from coal burning. Wastewater was pumped to Units 5 and 6
wastewater treatment system for treatment prior to NPDES discharge. This
waste has been classified as Class II .waste (TWC 241210) (Ref. 6, p. 2; Ref.
9, p. 1). i . \Citric o.C;'</

No wastewater entered the impoundments after early 1980. The aboveground
piping to the impoundments was removed during construction of Units 7 and 8
wastewater treatment system, which was in service by June of 1980. By March
of 1982, all three impoundments had been filled in and graded. Source of the
fill is not on file. No soil was removed from the impoundments during this
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activity. Information concerning diking or berming is not on file.
Groundwater migration of contaminants is- inhibited by the clayey nature of the
soil (Ref. 12, p. 2). Without secondary containment, surface water migration
to Smithers Lake and Dry Creek was possible (Ref. 6, p. 3).

SWMU 10 Ash Storage Area/Ash Pond/Lagoon

This area was originally designated to store ash waste generated by coal-fired
Units 5 through 8. The area has a registered size of 945.868 acres.
Approximately 140 acres were in use prior to 1985 when 30 additional acres
were utilized (Ref. 2; Ref. 10, p.l). The area is referred to as an ash
storage area or ash pond prior to June 1983. A June 8, 1983 inspection report
lists the area as a registered lagoon (Ref. 10, p. 1). The proposal for the
area indicated that several containment areas svrrounded by earthen
embankments would house the waste (Ref. 12, p. 1). As of the 1983 report,
there were no dikes surrounding the designated areas (Ref. 10, p. 2).

Soil borings from a 1976 geotechnical investigation by McClelland Engineers,
Inc. and a 1985 hydrologic evaluation by Resource Engineering indicate
relatively uniform soil conditions throughout the tract. A 35 foot deep layer
of primarily highly plastic clay with occasional silty clay or silt lenses,
underlain by silty fine sand, was reported. Permeability of the soil is 1 x
10*7 centimeters/second. Replacement of the lenses with compacted clay was
recommended prior to storage of wastes (Ref. 12, p. 2; Ref. 14, p. 2).
Measurements to the depth of ground water in the boreholes suggest the water
level is 8 to 10 feet below the surface (Ref. 12, p.2). The tract has little
topographic relief but contains undrained depressions and is dissected by
Rabbs Bayou (Ref. 12, p. 4).

The lagoon is used for the disposal of dried treatment sludges from the
chemical waste and metal cleaning waste treatment systems, bottom (boiler)
ash, fly ash and flue gas desulfurization sludge.

Dried Treatment Sludge

Dried treatment sludge is transported from the chemical waste treatment
systems ind stored in the so* them section of che lagoon area. No file
information is available as to the amount of dried sludge present. An
approximately 60 acre storage area was in use until 1985. In 1985 an
additional 30 acres was utilized (Ref. 14, p. 20). The dried treatment sludge
is classified as Class II waste based on EP Toxicity analysis (TWC 241470,
TWC 241210) (Ref. 6, p. 10; Ref. 9, pp. 1, 3). With the recorded lack of
containment structures, drainage pathways Include Rabbs Bayou and Dry Creek,
which eventually flow into the Brazos River (Ref. 2). Ground water migration
is inhibited by low soil permeability (Ref. 12, p. 2; Ref. 14. p. 2).

Bottom (Boiler) Ash

Bottom ash is stored in the northern section of the lagoon area. This
material is retrieved from the boilers and stockpiled prior to being sold for
recovery. No file information is available as to waste quantity and EP



Toxicity. Lacking containment structures, the drainage pathway would include
Rabbs Bayou and Dry Creek (Ref. 10, p. 2). Ground water migration is
inhibited due to the low permeability rate (Ref. 12, p. 2).

Fly Ash

The fly ash disposal is contracted to Ash Management, Inc. of Marietta,
Georgia. The disposal area is the only true lagoon in the permitted tract.
Fly ash is brought to the lagoon via truck. A portable header transports
lagoon water to the truck and the water is mixed with the fly ash to form a
slurry. The slurry is then discharged into a system of cells, where the
heavier ash settles out and is stored prior to being sold for recovery.
Excess water from the cells is discharged back to the lagoon. The waste is
classified as Class II waste (Ref. 11, p. 1). The lagoon occupies
approximately 40 acres and is not contained (Ref. 2; Ref. 10, p. 2). Surface
water drainage would flow into Rabbs Bayou and Dry Creek. Groundwater
migration is inhibited by the low soil permeability rate (Ref. 12, p. 2).

Flue Gas Desulfurization Sludge

This sludge is stored just north of the center of the lagoon. Unit 8 utilizes
a wet limestone Flue Gas Desulfurization (FGD) System to remove sulfur dioxide
from the flue gas. Spent limestone slurry is transported from the FGD system
absorbers to a thickener for processing. The sludge from the thickener is
then transferred to rotary vacuum filters for dewatering. The sludge is
transferred via conveyor belt to plug mills where it is blended with fly ash
from Unit 8 to stabilize the product. The stabilized sludge forms a concrete-
like substance which is loaded onto trucks for transport to the storage area.
Wastewater produced returns to the FDG system or is transferred to the Units 7
and 8 Chemical Waste Treatment System. The approximately 30 acre disposal
area within the lagoon is registered with the Texas Department of Water
Resources (TDWR) as a Class I disposal site. The sludge was declassified in
1983 as a Class II material (11, pp. 3, 4, 6-8). With 3 feet of natural clay
as a liner (Ref. 12, p. 2), ground water migration is inhibited. Drainage
pathways lead to Rabbs Bayou and Dry Creek.

SWMU 11 Waste Oil and Sludge/Waste Oil and Sludge Collection Facilities

The waste oil and sludge removed from the oily waste treatment systems are
collected in:

for Units 1 through 4: oil traps, API separator, waste oil storage
sump, Tricellarator, surface storage tank (2000 gallons) and two lined
concrete subsurface basins (1500 gallons each) (Ref. 9, p. 5).

for Units 5 and 6: lift stations, the oily waste treatment system
retention pond and the Tricellarator.

for Units 7 and 8: lift stations, the oily waste treatment system
retention pond and the Tricellarator.



The oily sludge generated from the oily waste treatment system is classified
as Class I non-hazardous or Class II waste depending on the amount of oil
present in the sludge. Waste oil and waste oil sludge are drummed and housed
in a less than 90-day storage area for off-site disposal (Ref. 6, p. 3; Ref.
9, pp. 1, 2).

SWMU 12 Container Storage Areas

Container Storage Area 1 (less than 90-days)

This enclosed area houses drummed PCB contaminated solids and PCB capacitator
fluid prior to shipment off-site for disposal (Ref. 5, pp. 1, 5, 7). No other
file information is available for this area.

Container Storage Area 2 (less than 90-days)

This enclosed area, opened in 1980, stores drummed waste paint thinner
[estimated 1983 quantity: 2.6 x 1C3 pounds. (Ref. 6, p. 4)], spent solvent
[estimated 1983 quantity: 4.0 x 10' pounds. (Ref. 6, p. 4)) and other
miscellaneous storage containers for off-site disposal. Miscellaneous
contained materials include:

Asbestos insulation: asbestr- used for insulation is placed in bags and
wet down prior to off-site disposal. Actual percent asbestos is
variable but small. Insulation containing asbestos is classified as a
Class I non-hazardous waste (TWC 170750) (Ref.5, p. 2; Ref. 6, p. 11;
Ref. 9. p. 5).

Oil and Oil Contaminated Soil is: These wastes are drummed and stored
prior to off-site disposal (Ref. 5, p. 5; Ref. 6, p. 11).

Other: Other drummed wastes include: diesel contaminated material,
mercury contaminated solids, acetone, resin, organic and inorganic
phosphates, sodium hydroxide contaminated material, spent antifreeze,
and an isopropanol mixture (Ref. 5, p. 5, Ref. 6, p. 11; Ref. 9, p. 5).

Information regarding waste quantity, location and pathways are not on file.

Outdoor Container Storage Area

The outdoor container storage area is the only documented unit that has
undergone closure at the generating station. Opened in 1980, the concrete pad
housed drummed spent solvents, paint thinner, oily wastes, sandblasting grit
and refractory bricks prior to off-site disposal. The storage area was
located west of the oil separator pit and adjacent to the Tricellarator
(Figure 2). The TWC approved the closure plan September 23, 1985.
Documentation of closure indicates that closure did not meet performance
standards of 40 CFR 265.111. The Closure Plan and Certification of Closure
did not demonstrate how closure activities controlled, minimized or eliminated
post-closure escape of hazardous waste, hazardous constituents, contaminated
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1.0 INTRODUCTION

This Sampling and Analysis Quality Assurance Plan (SAQAP) has been prepared to

facilitate the implementation of a voluntary groundwater monitoring program at HL&P's

Limestone Electric Generating Station (LEGS) and W.A. Parish Electric Generating Station

(WAPEGS). This document covers the quality assurance/quality control (QA/QC) procedures to

be followed in both the field and laboratory. Properly implemented, this plan will help ensure

that the groundwater is sampled and analyzed in a technically defensible and consistent manner.

The procedures set forth in these plans also facilitate the data validation process by providing

quantitative methods to assess data quality, useability, and comparability.

Section 2 defines the overall quality objectives for the program and how quality assurance

objectives (QAOs) are quantified. Sections 3 through 6 cover the field aspects of the program,

including the following items:

»• Field equipment and material needs;

•> Purging and sampling procedures;

*• Site-specific sampling requirements for the LEGS and PEGS facilities;

*• Field instrument use and calibration;

*• Field quality assurance/quality control (QA/QC) procedures;

*• Proper documentation of field sampling and measurement activities; and

*• Sample shipping and handling procedures.

Section 7 gives details on the analytical methods and laboratory QA/QC procedures

which must be followed, including these items:

»• Descriptions of the selected analytical methods;

*• Quantitation levels;

> Instrument calibration requirements;

*• Routine laboratory QA/QC and troubleshooting procedures; and
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Project-specific requirements for matrix spike and laboratory control sample
concentrations.

Section 8 describes procedures for electronic data entry into the project database, viewing

and printing tables and graphs from the database, and performing an independent validation of

analytical reports. This section has been prepared to facilitate use of EPRI's MANAGES for

Windows, Ver. 2.0 database software for many of these tasks.
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2.0 QUALITY ASSURANCE OBJECTIVES FOR GROUNDWATER

DATA

A quality assurance/quality control (QA/QC) program is implemented to assure that data

of known quality are produced. The QA/QC program provides a mechanism for ongoing control

and evaluation of the measurement quality. Measurement quality is assessed by considering the

precision, accuracy, representativeness, completeness, and comparability of the data. These

parameters are collectively called the quality assurance objectives (QAOs). By following a

QA/QC program, data sufficient to perform data validation are produced, and the QAOs may be

used to validate the data if required for the project.

The QAOs (presented in Section 7) and the quantitation limits for each method indicate

the sensitivity and data quality that can be expected for routine sample analysis. These are the

criteria that should be used to assess and select analytical methods that will produce data of suffi-

cient quality for this project. Using these consistently defined criteria ensures that the analytical

system is performing within acceptable limits and is capable of producing results that are com-

parable to those produced by other laboratories.

2.1 Accuracy

Accuracy measures correctness, or how close a measurement is to the "true" or expected

value. As it includes random error (variability due to imprecision) and systematic error (bias),

accuracy reflects the total error associated with a measurement. A measurement is accurate when

the reported value is within the acceptance limits from the true value, or known concentration of

a spike or standard. Accuracy is measured in both a control matrix (laboratory-pure water) and

the actual sample matrix (groundwater) using laboratory control samples (LCS) and matrix spike

samples (MS), respectively. LCS recoveries provide an indication that the system is in statistical

control during sample analysis, whereas MS results indicate whether the analytes of interest are

recovered effectively from the sample matrix. Accuracy is determined by calculating the percent

recovery of known concentrations of target analytes spiked into the QC samples. The stated

accuracy objectives for LCS and MS apply to spiking levels which are at least five times the

method detection limits.

C
Percent Recovery = 100% X —-
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where:

Cm=the measured concentration, and

C, = the true concentration.

2.2 Precision
Precision measures the reproducibility of repetitive measurements, and is defined as the

agreement among independent measurements produced by applying the same process under simi-

lar conditions. Analytical precision is a measurement of the variability associated with analyses

of the same sample in the laboratory and is evaluated using LCS and LCS duplicate results.

Matrix precision is estimated by comparing MS/MSD and field duplicate results. Interpretation

of precision data must include all possible sources of variability. For instance, the field duplicate

results incorporate variability from the analytical process, sample collection and handling, and

matrix factors. Precision is evaluated by calculating the relative percent difference (RPD)

between duplicate spike or sample analyses and comparing it with the appropriate precision

objective for each analyte (refer to Table 7.1).

RPD = (Rl - R2)/[(R1 + R2)/2] X 100

where:

Rl = Initial result

R2 = Field duplicate result

2.3 Representativeness

Objectives for representativeness are defined for each facility and sampling and analysis

task and are discussed in the Sampling and Analysis Plan (Section 4). Representativeness is

achieved in part through the standard sampling and analytical procedures described in this

S AQAP. Representativeness is also influenced by appropriate selection of such elements as

proper well locations, drilling and installation procedures, and sampling locations for field dupli-

cates and equipment blanks.

2.4 Comparability

Comparability is the confidence with which one data set can be compared to another.

However, the range of field conditions encountered must be considered in ultimately determining

comparability. Comparability is achieved by using standard methods for sampling, analysis, and

data review, reporting data in standard units, and using standard and comprehensive reporting
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formats. Complete field documentation using standardized data collection forms also supports

the assessment of comparability. Analysis of reference samples, or performance evaluation (PE)

samples, may also be used to provide additional information that can be used to assess

comparability of analytical data produced in the laboratory or field.

The precision and accuracy objectives, quantitation limits, field procedures, and

guidelines presented in this SAQAP have been established to attain the greatest possible degree

of data comparability.

2.5 Completeness

Completeness for the data set is defined as the percentage of unqualified and estimated

results and represents the results usable for data interpretation and decision making.

Completeness is calculated for each method and matrix for an assigned group of samples after

the QC data have been evaluated and data qualifiers (flags) have been assigned.

Valid results used to meet the completeness objective are those which provide defensible

estimates of the true concentration of an analyte in a sample. They include non-qualified and

estimated results. Estimated results are qualified to indicate that one or more QC specifications

were not met. Although the analyte can be identified, the concentration cannot be verified as pre-

cise and accurate within project objectives. These results are considered to be usable as long as

the cited quality flags and any associated limitations are considered by data users. Invalid results

are those for which there is an indication that the prescribed sampling or analytical protocol was

not followed. Results qualified as rejected or unusable, or that were not reported because of

sample loss, breakage, or analytical error, negatively influence completeness. The completeness

objective for this project will be 90% where:

„ . Total number of analyte results - rejected and unreported results ,/VWJTCompleteness = - x 100%
Total number of analyte results.
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3.0 WELL SAMPLING PROCEDURES

This section outlines the methods used for collecting groundwater samples, decontami-

nating the sampling equipment, and managing the wastes generated during these activities. The

procedures included are proven techniques which are designed to ensure that samples collected

from monitoring wells are representative of the groundwater in the formation within which the

well is screened.

3.1 Equipment and Materials Needed
All groundwater monitoring wells will be sampled using a portable, submersible, centri-

fugal pump, such as a Redi-Flo2® or similar-type pump. Equipment and materials required for

groundwater sampling include:

•• Copies of the approved SAQAP and Site Safety and Health Plan (SSHP);

> Portable submersible centrifugal purge/sample pump and Teflon™-lined
discharge hose;

> Electrical source (gasoline-powered electric generator);

* Electric water level meter (E-line);

» Field analytical instruments for measuring alkalinity, pH, specific conductance,
temperature, and turbidity;

»• Calibration standards and operating manuals for the field analytical instruments;

> pH paper;

> Sample containers, preservatives (nitric acid), coolers, sample labels, and ice;

»• Field documentation materials (field log book, groundwater sampling forms,
chain-of-custody forms);

*• Health and safety equipment as specified in the SSHP;

»• Materials and supplies needed for sampling equipment decontamination (covered
in Section 3.4); and

*• Waste container to store purged groundwater and other liquid wastes.
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3.2 Well Purging and Groundwater Sample Collection

The following is a method for collecting groundwater samples using a low-flow purging/

sampling technique that is preferred by the Ground-Water Monitoring Team of the Municipal

Solid Waste Division of TNRCC (Council, 1996) and the USEPA (Puls and Barcelona, 1995).

The concept of low-flow purging and sampling is that the well is purged at a rate that is equal to

or less than the rate that formation water normally moves through the well screen. Samples are

collected from water that flows through the screened portion of the well without mixing with the

stagnant casing water that may be present above the screened interval. The low rate of pumping

also reduces sample turbidity by minimizing the stresses induced on the formation and filter pack

caused by pumping and the disturbance of settled particles that may have collected in the bottom

of the well. Properly conducted, low-flow purging will help prevent the occurrence of statistical

false positives by decreasing sample variability and the content of colloidal particles which may

contain contaminant artifacts.

The optimum flow rate differs for each well, depending on the hydrogeological condi-

tions of the aquifer and well design and installation. It is important that the desired flow rate for

each well be determined and then repeated during subsequent sampling events. In some cases,

such as aquifers with low transmissivity, drawdown may be excessive so that low-flow purging is

not appropriate. In these cases, the conventional technique of removing 3 to 5 wetted casing

volumes should be used.

1) Ensure that all equipment is operating properly and calibrated according to the
equipment manuals provided by the manufacturer. Field instrument calibration
and operating procedures are presented in Section 4. Copies of the manufacturer's
equipment manuals are included in Appendix A.

2) Begin filling out the Groundwater Sampling Form (Appendix B); indicate the well
location ID and starting time for well purging in the Field Log Book,

3) Open the well, noting condition of inner well seal/cap on the Groundwater Sampl-
ing Form, and measure depth to water with a clean E-line, taking care to cause
minimal disturbance to the water standing in the well. Calculate the total sub-
merged casing volume using the formula listed on the Form.

4) Lower a clean submersible pump into the well very slowly, causing minimal dis-
turbance of the static water in the well. The pump intake should be set at approxi-
mately the middle of the saturated portion of the screened interval (refer to Tables
4-1 and 4-2 for a listing of well screen depths). Connect the pump wiring to a
suitable electrical source.
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5) Purge the well at a flow rate sufficiently low to draw down the water level in the
well no more than 0.33 ft. The objective during purging is to achieve a steady-
state condition so that well recharge is equal to the sustained pumping rate. Moni-
tor the water level continuously during purging using an E-line. Record depth-to-
water measurements and flow rate during purging on the Groundwater Sampling
Form.

6) Measure pH, specific conductance, temperature, and turbidity at the beginning of
the well purge and at a maximum interval of 3 to 5 minutes. Take a minimum of
4 readings per well purged. Purging will be complete when measurements of tur-
bidity and pH have stabilized within approximately 10% over at least two succes-
sive measurements made 3 to 5 minutes apart. Record the water quality readings
and the volume purged on the Groundwater Sampling Form. Should the well be
pumped dry during purging, the sampler will wait until the well has recharged to
its original static water level before attempting to collect samples.

7) After purging is complete, immediately begin collecting groundwater samples,
filling the appropriate containers as specified in Table 3-1. Samples for alka-
linity/pH should have no headspace remaining in the capped container.

8) Unless the analytical laboratory has provided sample containers which contain
required preservatives, the sample aliquot for metals analysis must be acidified.
Add concentrated nitric acid dropwise until the pH is less than 2. Use pH paper to
make the measurements.

9) Complete the sample labels accurately and legibly and affix to the sample con-
tainers. Wrap the labels with clear packaging tape to prevent the labels from
washing off. Place the entire group of sample containers for each well in a 1-gal.
resealable plastic bag and stored on ice for the remainder of the sampling event.

10) Titrate the alkalinity sample using a Hach alkalinity kit (refer to Section 6.1).

11) Decontaminate all sampling equipment according to the procedure described in
Section 3.4.

12) Dispose of purge water and contaminated wash/rinse water in accordance with *
Section 3.5.
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Table 3-1
Sample Volumes, Containers, Preservation, and Holding Times

HNO3topH<2,Cool,4°C

H,S(XtopH<2.Cool.4°C

3.3 Sample Preservation, Holding Times, Containers, and Sample Volumes
Table 3-1 outlines the requirements for sample volumes, preservation, container types,

and holding times. Sample preservation is required to prevent sample degradation during ship-

ping and prior to laboratory analysis. Refrigeration is required of all sample containers immedi-

ately following sample collection. Samples collected for alkalinity should be analyzed at the well

head or soon thereafter (do not hold these samples longer than 4 hours prior to analysis). Sam-

ples collected for metals analysis require a reagent addition of concentrated nitric acid to bring

the pH below 2. Acidification increases the solubility of the metals and prevents precipitation of

metal species within the sample container. Field duplicates and field blanks require the same

preservation as normal samples.

3.4 Equipment Decontamination

Decontamination is performed as a quality assurance measure and safety precaution. It

helps prevent cross-contamination among samples and maintains a clean working environment
for the safety of field personnel.

The types of sampling equipment used to collect groundwater samples can be decontami-

nated by rinsing with a detergent solution, followed by successive rinses with potable water and

deionized (DI) water. Scrubbing of the discharge hose and pump housing with a soft bristle

brush should be conducted as needed. A gardener's pump sprayer, dedicated for this use, makes

an ideal dispenser for the final rinse with DI water. If the equipment is not to be reused immedi-

ately following decontamination, it should be protected by placing in a clean polyethylene bag. If

there is any question about the cleanliness of a piece of equipment, it should be considered con-

taminated and undergo full decontamination prior to use.
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3.4.1 Decontamination Equipment and Materials

»• Soap or detergent solution (Alconox or equivalent), potable water, and DI water;

>• Pump sprayer for dispensing DI rinse water;

»• Washwater containers (e.g., buckets or tubs) capable of holding a minimum of 5
gallons;

* Cleaning brush with soft bristles; and

*• Polyethylene garbage bags.

3.4.2 Decontamination Procedure

1) Wash the pump and discharge tubing in a tub containing a detergent solution.
Remove any solid particles from the sampling equipment by gentle brushing with
a soft bristle brush;

2) Rinse the equipment thoroughly with potable water in a separate tub; and

3) Rinse the equipment with DI water.

3.5 Investigation-Derived Waste Management
Four types of wastes will be generated during the groundwater sampling event: (1) well

purge water; (2) decontamination rinse water; (3) used personal protective equipment; and (4)

miscellaneous solid waste, such as paper trash. The solid wastes can be disposed in any solid
waste dumpster on the station property. Aqueous wastes should be collected in a drum or tank

and then discharged into an appropriate surface water impoundment, such as the Emergency

Pond at LEGS, or the Final Stormwater Retention Pond at WAPEGS.
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4.0 SAMPLING AND ANALYSIS PLANS

This section contains the site-specific requirements for the groundwater monitoring pro-

grams at the Limestone and W.A. Parish Electric Generating Stations.

4.1 Limestone Electric Generating Station
The HL&P Limestone Station is a lignite coal-fired electric generating station located

about 10 miles north of Jewett, Texas, in Limestone and Freestone Counties. HL&P owns and

operates a solid waste disposal area (SWDA) which receives high- and low- volume combustion

byproducts. The SWDA consists of a 380-acre Class n landfill which receives FGD scrubber

sludge, bottom ash, and Type F fly ash, a stormwater retention pond, and an emergency pond

(Figure 4-1). The landfill has been filled to roughly 30% of its ultimate capacity, with about

12% of the area completed with a clay cover, topsoil, and permanent vegetation. The stormwater

retention pond collects any surface water runoff from the unclosed portions of the landfill. Run-

off from the closed sections of the landfill is diverted to the perimeter ditch which discharges into

Lynn Creek. Lynn Creek flows into Lamb Creek, which enters an arm of Lake Limestone on the

Navasota River. The groundwater monitoring program at LEGS is designed to monitor potential

impacts of the Solid Waste Disposal Area (SWDA) on groundwater resources beneath the land-

fill and in the vicinity of Lynn Creek downgradient of the landfill.

4.1.1 Sampling Locations
Nine monitoring wells are located around the SWDA; seven are hydraulically downgradi-

ent of the SWDA, and two are cross gradient (Figure 4-1). Groundwater quality data, water level

data, and a discussion of the adequacy of the monitor well network are summarized in Evaluation

of Groundwater Monitoring Results, Coal Combustion Byproduct Management Facilities, Final

Report (Radian, 1996). Two earlier reports (Espey Houston, October 1987; April 1991) provide

soil boring and well installation records.

4.1.2 Number and Types of Samples
During each semi-annual sampling event, static water level measurements will be taken

and a set of groundwater samples will be collected at each of the nine monitoring wells. In addi-

tion, QC samples will be collected from specific wells as described in Table 4-1.
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Figure 4-1. Monitor Well Locations at the Limestone Electric Generating Station
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Table 4-1
Sampling Details for the Limestone Station Groundwater Monitoring Program

Monitor
Wen ID

MW-1 420.93 38.5-58.5 IfuUset*

MW-2 430.14 29.8-49.8 1 full set

MW-3 443.26 57.5-77.5 1 full set

MW-4 421.61 25.2-45.2 1 full set

MW-5 464.44 34.7-54.7 1 full set

MW-6 457.16 29.0-49.0 1 full set Take equipment blank

MW-7 451.21 35.3-45.3 1 full set Field duplicate, MS/MSD

MW-8 452.20 36.0-51.0 1 full set

MW-9 452.16 26.3-41.3 1 full set

*MP = measuring point indicated by notch on top of PVC well casing.
b Separate containers for metals, anions, TDS, total phosphate, and alkalinity analyses (refer to Table 3-1).

4.2 W.A. Parish Electric Generating Station
The W.A. Parish Generating Station is located about 20 miles southwest of Houston near

Thompsons, Texas. Both coal-fired and natural gas-fired combustion units are operated. The

coal-fired units use principally western coal and produce Class C flyash, bottom ash, and scrub-

ber solids. Currently, most of the flyash and scrubber solids produced by the station are sold and

transported offsite. The combustion byproduct storage area is located north of the plant, on the

opposite side of Smithers Lake and consists of three Class 2 solid waste landfills (Figure 4-2).

The total disposal area is slightly less than 100 acres. Each landfill area contains a stormwater

retention basin which stores water prior to discharge into Smithers Lake. About 60% of landfill

area 1 has been completed and capped with a compacted soil liner and a vegetated topsoil layer.

The monitor well network in the byproduct storage area was established in two phases,

beginning in 1989. A first set of monitor wells have been decommissioned and replaced with

nine active monitor wells: seven installed in the Pleistocene-age Beaumont Formation, and two

installed in recent sediments associated with Rabbs Bayou which bisects the byproduct storage

area. Potentiometric levels and water quality parameters differ significantly between wells com-

pleted in these two units which suggests that the aquifers are hydraulically distinct.
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Figure 4-2. Monitor Well Locations at the W.A. Parish Electric Generating Station
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4.2.1 Sampling Locations
There are nine monitoring wells located throughout the SWDA at the W. A. Parish

Station (Figure 4-2). Two of these (MW-16 and MW-23) are upgradient wells completed in the

Beaumont Formation. Two of the downgradient wells (MW-20 and MW-21) are shallow wells

completed in the Recent Rabbs Bayou alluvium.

During past sampling events, anomalously high initial pH readings (>9) were observed

prior to purging for some of the wells (MW-16, -17, and -18). In all cases, the pH values

dropped to values around 7 with subsequent purging. The most likely cause for the abnormally

high pH values is faulty bentonite seals above the well screens which allow solutes derived from

the cement grout to enter the well casing. Caution must be exercised while purging these wells

to ensure that pH and specific conductance values have stabilized to normal values before

samples are collected.

4.2.2 Number and Types of Samples
During each semi-annual sampling event, static water level measurements will be taken

and a set of groundwater samples will be collected at each of the nine monitoring wells. In addi-

tion, QC samples will be collected from specific wells as described in Table 4-2.

Table 4-2
Sampling Plan for the W. A. Parish Station Groundwater Monitoring Program

MW-16 61.02 43.9-53.9 1 full set"

MW-17 64.80 55.2-65.2 1 full set

MW-18 63.91 40.1-50.1 1 full set Field duplicate, MS/MSD

MW-19 66.25 39.8-49.8 1 full set

MW-20 64.43 12.9-27.9 1 full set

MW-21 63.92 9.8-24.8 1 full set Take equipment blank after

MW-22 62.98 413-51.5 1 full set

MW-23 64.70 40.0-50.0 1 full set

MW-24 63.30 40.0-50.0 1 full set

*MP = measuring point indicated by notch on top of PVC well casing.
b Separate containers for metals, anions, TDS, total phosphate, and alkalinity analyses.
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5.0 SAMPLE CUSTODY AND DOCUMENTATION

Proper sample documentation and custody procedures prevent loss or mixing of samples

prior to acceptance by the analytical laboratory. This section describes the procedures to be

followed.

5.1 Sample Labels and Identification Convention
All sample containers will be clearly labeled in black ink with the following information:

•• Project/facility name (e.g., HL&P/LMS-GWS). LMS is the designation for LEGS,
WAP is the designation for WAPEGS. GWS stands for Groundwater Sampling;

. »• Sample ID (e.g., MW-5);

* Sampler's initials;

*• Date/time of collection; and

* Analyte requested (e.g., metals, anions, total phosphate, TDS).

Shown below is sample label which contains this information.

^& LABORATORIES

Matrix SmpMBy

Sample ID

Date Time

TDS

To save time and avoid confusion in the field, it is strongly recommended that sample labels be

prepared prior to the field event.

5.2 Groundwater Sampling Form

A groundwater sampling log (Appendix B) will be completed at each monitor well where

a groundwater sample is collected.
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5.3 Field Log Book
Entries into a field log book will be completed for all field activities. At a minimum, the

entries in the field logbook will include:

> Weather and field conditions;

»• Names of field personnel;

» An inventory of all samples collected, including date, time, number of sample
containers, and sample ID; and

» Description and resolution of any problems encountered.

5.4 Chain-of-Custody Form

Field personnel will complete a chain-of-custody record for each lot of samples. The

completed chain-of-custody form will accompany each shipping container of samples from the

field to the laboratory. This procedure will establish documentation needed to trace sample

possession, should the need arise. Chain-of-custody forms are usually supplied by the analytical

laboratory. An example chain-of-custody form is included in Appendix B.

5.5 Sample Shipment
All groundwater samples will be stored at approximately 4°C from the time of collection

until analysis. In the field, samples are stored inside insulated coolers. It is recommended that

sets of sample containers which constitute an individual sample be placed within Ziploc® bags to

keep them separate from other samples. Ice for sample preservation is double-bagged to prevent

leakage. When packing the samples for shipment, make sure that each sample is in contact with

ice.

When packaging samples for commercial transport, an absorbent material such as vermic-

ulite should be used to minimize any leakage of sample fluids. Glass samples containers are not

required for this project — if glass bottles are used, they will be separated by padded materials or

plastic bottle mesh.

Upon delivery of the sample lots to the laboratory, the field supervisor will have the

laboratory sample controller indicate the time and date of arrival and sign the chain-of-custody

form. A copy of the form will be kept in the project files.
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6.0 FIELD ANALYTICAL PROCEDURES AND QUALITY CONTROL

This section describes the procedures and QA/QC program to be used for field analytical

tests. All groundwater samples must be characterized in the field for alkalinity, pH, specific

conductance, temperature, and turbidity (refer to Table 6-1). Several of these parameters are

tested repeatedly while purging each monitoring well prior to collecting samples. Manufacturer's

operating procedures for each type of analytical instrument are included in Appendix A.

Table 6-1
Field Analyses for Groundwater Samples

, 4-$ ij
Alkalinity

pH

Specific Conductance

Temperature

Turbidity

Colorimetric titration

pH electrode

Wheatstone bridge
conductivity meter

Digital thermometer

Nephlometric spectrometer

A.1

A.2

A.3

A.4

A.5

l.Omg/L

0.2 pH units

2iimhos/cm

0.1 °C

0.1 NTU

! Slrference I ?

ASTM D 1067

EPA Method 9040

EPA Method 9050

EPA Method 170.1

EPA Method 180.1

6.1 Alkalinity

Alkalinity (carbonate and bicarbonate) determinations must be made in the field at the

time of sampling if the concentrations are to accurately represent those originally present in the

groundwater. Samples are titrated with a standard solution of a strong acid, usually sulfuric acid.

The following equations represent the reactions involved:

( 1 ) 2CO3- + H2SO4 « 2HCO3- + SO4" (pK, = 8.3); and
(2) 2HCO3- + H2SO4 »2H2CO3 + SO4

m (pK, = 4.5)

Bicarbonate is the predominant inorganic carbon species in expected groundwater

samples from the LEGS and WAPEGS sites.
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6.1.1 Reagent and Equipment Requirements

»• Hach Model AL-DT field test kit with digital titrator and 1.6 N sulfuric acid
cartridges;

»• Bromcresol green-methyl red powder pillars;

>• . 100-mL graduated cylinder; and

»• 250-mL erlenmeyer beaker.

6.1.2 Instrument Operation

Alkalinity is measured using a Hach® alkalinity test kit, model AL-DT. The test kit

includes the necessary items: a digital titrating pipet, sulfuric acid cartridges, dispensing tips,

bromcresol green-methyl red mixed indicator packets, graduated cylinder and erlenmeyer flask.

Samples are titrated colorimetrically using the digital pipet and a mixed indicator solution of

bromcresol green-methyl red. The mixed indicator goes through a series of color changes from

blue to an end point color of pink.

6.1.3 Procedure

Insert a delivery tube into 1.6 N H2SO4 titration cartridge and then attach the cartridge to

the titrator body. Turn the delivery knob to eject a few drops of titrant. Reset the counter to zero

and wipe the tip. Using a 100-mL graduated cylinder, measure and transfer 100-mL of the

sample into a 250-mL erlenmeyer flask. Add the contents of one bromcresol green - methyl red

indicator powder pillow to the flask and swirl to mix. Begin adding acid by increments of 2 to 5

Hach units or so, swirling the flask vigorously for several seconds. As the titration proceeds, the

solution will change to a light greenish blue-gray (pH 5.1), to light violet (pH 4.8), and then to

the light pink endpoint (pH 4.5). The most sensitive part of the titration is usually between pH

4.8 and 4.3. As the end point is approached, a momentary change in color will be noted in that

portion of the solution with which the acid first mixes. From that point on, adding acid in incre-

ments of one Hach unit is desirable to avoid overshooting the endpoint. Record the number of

Hach units required to reach the light pink endpoint.

6.1.4 Data Reduction

The alkalinity (as total or bicarbonate alkalinity), in mg per liter, is equal to the number of

Hach units required to reach the light pink endpoint. This assumes a sample volume of 100 mL
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and a H2SO4 acid strength of 1.6 N. Consult the manufacturer's manual (Appendix A) if a

different acid strength or sample volume are used.

6.1.5 Quality Control
The quality control activities required include analyzing field duplicate samples at a fre-

quency of one per ten samples or 1 per sampling event (whichever is lower). Duplicate results

should have a RPD of less than 10%, otherwise, resample and reanalyze.

6.2 pH

pH is measured with a glass hydrogen ion electrode compared against a reference elec-

trode of known potential by means of a pH meter. The measurement must be conducted imme-

diately upon collection of a groundwater sample from the well.

6.2.1 Reagent and Equipment Requirements

> pH/mV meter (Orion Model 210 or equivalent);

* Combination pH electrode;

> 100 mL beakers;

•> pH 4,5, 7, and 9 buffers;

> Filling solution for combination electrode; and

*• Thermometer or electronic temperature probe.

6.2.2 Instrument Operation and Calibration
pH measurements will be made using an Orion SA210 portable, digital pH meter. Cali-

brate the pH meter at each sampling location with buffer solutions that bracket the anticipated

range of sample pH. Typically, the groundwater pH is anticipated to be in the 6 - 8 range. Use

fresh pH buffer solutions each day. Refer to the manufacturer's instruction manual (Appendix

B.2) for the stepwise calibration and operating procedure.

Measurement of pH is temperature sensitive, so the temperature of the buffer solutions

and samples must be determined beforehand and the temperature/slope control adjusted to the

correct temperature.
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6.2.3 Quality Control
QC activities include: (1) instrument calibration at each sampling location as described

above. Calibration results should be within ±0.05 pH unit of the true buffer pH at the tempera-

ture of the buffer (refer to the buffer manufacturer's literature to determine the true buffer pH at a

given temperature); and (2) analyzing field duplicate samples at a frequency of one per ten sam-

ples or one per sampling event (whichever is lower). Duplicate results should have a RPD of less

than 10%, otherwise, resample and reanalyze.

6.3 Specific Conductance
Specific conductance provides an estimate of the total concentration of ionic species

dissolved in groundwater. This method uses a conductivity meter with a Wheatstone bridge.

Conductivity should be measured at the well head as part of the well purging procedure.

6.3.1 Reagent and Equipment Requirements

*• Conductivity meter (Fisher Model 09-325-360 or equivalent);

»• 0.01M and 0.00 IM KC1 check solutions. To prepare, dissolve 0.7456g anhydrous
KC1 (dry in oven at 105°C) in deionized water and dilute to 1,000 mL. This
solution will have a specific conductance of 1413 umhos/cm at 25°C. Dilute 100
mL of this stock solution to 1 liter. The specific conductance of this solution will
be 1413 umhos/cm at 25°C;

•> Clean 500 mL HDPE bottles for KC1 check solutions;

» 100 mL and 1L volumetric flasks; and

» Electrode cleaning solution (isopropyl alcohol or foaming tub and tile cleaner).

6.3.2 Instrument Operation and Calibration
The Fisher Model 09-325-360 conductance meter does not require calibration. However,

daily checks with two standard check solutions is required.

6.3.3 Quality Control

QC activities include: (1) daily measurement of at least two standard check solutions with

conductivities in the range of the samples; (2) cleaning the electrode if the measured conductivity

of either check solutions varies by more than ±10% from the stated value; and (3) analyzing field
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duplicates at a frequency of one per every ten wells (or one per sample set, whichever is lower).

Field duplicate results should have a RPD of less than 10%, otherwise, resample and reanalyze.

6.4 Temperature
Temperature is measured using a digital thermometer and thermocouple sensor on fresh,

flowing groundwater.

6.4.1 Reagent and Equipment Requirements

» Electronic thermometer and temperature probe (Cole-Palmer Digi-Sense® Type J
or K or equivalent);

> ASTM glass thermometer; and

*• Insulated sample cup.

6.4.2 Instrument Operation and Calibration
The digital thermometer should be calibrated following the manufacturer's procedure

initially and after every three months.

6.4.3 Quality Control
QC activities include: (1) instrument calibration using the manufacturer's procedure after

every three months; (2) a daily calibration check against an ASTM glass thermometer. If the two

temperature readings vary by more than ±10% , then the electronic meter must be recalibrated;

and (3) analyzing field duplicates at a frequency of one per every ten wells (or one per sample

set, whichever is lower). Field duplicate results should have a RPD of less than 10%, otherwise,

resample and reanalyze.

6.5 Turbidity
Turbidity is defined as the expression of the optical property that causes light to be scat-

tered and absorbed rather than transmitted directly through the sample. Turbidity is caused by

suspended solids including silt, clay, organic matter, microbes, and other fine particles. It is a

good measure of general water quality and is used to show changes in water clarity as a monitor

well is purged.
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6.5.1 Reagent and Equipment Requirements

»• Portable turbidimeter (Hach Model DR/2000 or equivalent);

> Set of 3 Formazin primary standards, covering the range of 0 - 450 NTU, prepared
from stock 4000 NTU formazin solution; and

*• Deionized water.

6.5.2 Instrument Operation and Calibration

The Hach Model DR/2000 is calibrated using a preprogrammed procedure that allows the

microprocessor to adjust the calibration curve as needed. Calibration is based on formazin, the

accepted primary standard for turbidity measurement. Since the diluted formazin suspensions are

not stable, dilution working standards must be freshly prepared from the 4000 NTU stock sus-

pension for initial instrument calibration. For routine, daily calibration, deionized water can

serve as a calibration blank. Refer to the manufacturer's instruction manual, which is included as

Appendix A.4

6.5.3 Quality Control

QC activities include: (1) instrument calibration using primary formazin standards prior

to each sampling event, as described in the manufacturer's instruction manual; (2) daily instru-

ment calibration using a deionized water blank as described in the manufacturer's instruction

manual; and (3) analyzing field duplicate samples at a frequency of one per ten samples or one

per sampling event (whichever is lower). Duplicate results should have a RPD of less than 10%,

otherwise, resample and reanalyze.
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7.0 LABORATORY QUALITY CONTROL AND ANALYTICAL

PROCEDURES

This section describes the QAOs for groundwater samples that will be collected during

the voluntary monitoring effort. The analytical methods that will be performed are presented in

Section 7.3.

Quality control is achieved by collecting and/or analyzing a series of field duplicates,

blank, spike, and spike duplicate samples and ensuring that the analytical results are within QC

objectives specified for the particular method. QC sample results are used to quantify precision

and accuracy. Control of measurement quality (i.e., control of error sources that affect measure-

ment quality) is possible for sample collection and analysis; however, matrix interference and

sample heterogeneity are not amenable to control. Imprecision or bias from these natural sources

of error must be estimated from QC samples. Thus, QC sample results are used to identify any

problems or limitations in the associated field sample results.

The QC components described below will ensure that data of known quality are produced

and documented. The internal QC checks, frequency, acceptance criteria, and corrective actions

required to meet project objectives for each analytical method are presented in Table 7-1.

Measurement quality objectives for precision and accuracy are presented in Tables 7-2

and 7-3. The QC sample results are assessed using these measurement QAOs during data review

and validation, which is discussed in Section 6.3.

7.1 Field Quality Control
Field QC will be achieved by collecting field duplicate samples and equipment blanks.

These field QC samples will be documented in the field logbooks and submitted "blind" to the

laboratory. In this manner, the laboratory cannot distinguish between natural and QC samples

during analysis. These components of the sampling program will ensure that data of known

quality are produced throughout the project.

7.1.1 Field Duplicates
A field duplicate sample is a second sample collected at the same location as the original

sample. Duplicate sample results are used to assess precision, including variability associated

with both the laboratory analysis and the sample collection process. Duplicate samples will be
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collected simultaneously or in immediate succession, using identical techniques. They will be

treated in an identical manner during storage, transportation, and analysis. The frequency for

collecting field duplicates will be one per sampling event.

7.1.2 Equipment Blanks

Equipment blanks consist of deionized water run through the groundwater sampling

pump after decontamination, collected in a sampling bottle, and transported to the laboratory for

analysis. An equipment blank will be analyzed for all analytes requested for that sampling point.

Equipment blanks are designed to identify cross-contamination between samples from impro-

perly decontaminated equipment; however, the fact that analytes are detected in equipment

blanks may be due to sampling, transportation, extraction or analysis contamination. The fre-

quency for collecting equipment blanks will be one blank per sampling event.

7.2 Laboratory Quality Control

Laboratory QC is necessary to control the analytical process within method and project

specifications, to assess the accuracy and precision of analytical results, and to identify assign-

able causes for atypical analytical results. Laboratory QC samples are documented at the bench

and are reported with the analytical results. The QC checks in the laboratory are specific to the

analytical method and generally include the use of the following QC samples as appropriate for

the method.

7.2.1 Initial Calibration

An initial calibration is performed on the instrument as required for each analytical

method, usually using a range of calibration standards with the low standard near the detection

limit for the analyte. These standards are used to determine the linear dynamic range for the

initial instrument calibration.

7.2.2 Continuing Calibration

A continuing calibration verification standard (CCV) is prepared independently from the

initial calibration standards. CCVs should be analyzed after every ten field samples to verify the

calibration of the instrument. After a CCV is run, a continuing calibration blank (CCB) should

also be analyzed to check for any instrument carryover. A CCB is a reagent blank that does not

undergo any sample preparation.
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7.2.3 Laboratory Control Samples

Laboratory control samples (LCS) are prepared in the laboratory and consist of deionized

water spiked with a secondary source of analytes of interest at specified concentrations, usually

in the mid-calibration range. The LCS is taken through the entire sample preparation and analy-

sis process to assess statistical control of the method and instrument. An LCS and an LCS dupli-

cate (LCSD) should be analyzed, so that both accuracy and precision can be estimated. LCS are

required for all analytical methods performed in the laboratory. Table 7-2 presents recommended

LCS components and concentrations.

7.2.4 Method Blanks

A method blank is a sample composed of all the reagents in the same quantities used to

prepare a sample for analysis. The method blank undergoes the same sample preparation and

analysis procedures as a field sample. Blank results indicate whether any target analytes may be

attributed to laboratory sources (reagents, glassware, instrumentation) or field sources or condi-

tions (equipment, shipping and handling, ambient conditions) rather than the sampled ground-

water.

7.2.5 Reagent Blanks

A reagent blank is laboratory pure water analyzed as a sample. This type of blank does

not undergo any type of sample preparation. It is typically used to zero an instrument.

7.2.6 Matrix Spike Samples

A matrix spike (MS) is a solution of known concentrations of target analytes that is

spiked into a field sample before sample preparation and analysis. An additional aliquot of the

sample is spiked for the matrix spike duplicate (MSD) analysis. The analytical results of the

duplicate spiked samples are used to measure the percent recovery of each spiked compound and

compare the recovery between samples, which provides estimates of the accuracy and precision

of the method within an actual sample matrix. MS/MSD samples are collected in the same man-*

ner as field duplicates; however, the sample labels will indicate that these additional samples are

for MS/MSD analyses. MS/MSD samples will be collected at a frequency of one pair every 20

samples or one per sampling event (whichever is greater).

7.2.7 Detection/Quantitation/Reporting Limits

Detection, quantitation, and reporting limits must be distinguished for proper understand-

ing and data use. The method detection limit (MDL) is the minimum analyte concentration that

Groundwater Monitoring Program Sampling and Analysis Quality Assurance Plan 7-3



can be measured and reported with 99% confidence that the concentration is greater than zero (40

CFR Part 136 Appendix B). The quantitation limit represents the concentration of an analyte that

can be routinely measured in the sampled matrix with "reasonable" confidence in both identifica-

tion and quantitation. Quantitation limits are often based on analytical judgment and experience.

Although these limits are not statistical measures, they may be determined by applying a standard

formula or factor to the MDL.

Laboratories generally establish quantitation limits that are reported with the

analytical results; these may be called reporting limits, detection limits, reporting detection

limits, or other terms. The limits must be less than or equal to the quantitation limits listed in

Table 7-4; however, sample-specific quantitation limits for samples diluted for analysis may

exceed the project quantitation limits.

7.2.8 Reporting Uncensored Data
Uncensored data are measurements made using the standard analytical procedures, except

that results below the detection/quantitation/reporting limit are not discarded or reported as "not

detected". Thus, numerical results are available for essentially all sample measurements. Uncen-

sored data can be used for statistical analysis without concern that measurement variability, such

as varying detection limits, will complicate data interpretation.

7.3 Analytical Procedures
The analytical methods selected are those currently used for the Houston Lighting and

Power voluntary groundwater monitoring program. The quantitation limits given in Table 7-4

were determined by Southern Petroleum Laboratories, Inc., Houston, Texas and are those cur-
rently used for this project. The federal standards for drinking water are listed for comparison

(Drinking Water Regulations and Health Advisories, U.S. EPA, May 1995).

In the following sections, the methods and associated QC samples are described.

Methods of Chemical Analysis of Water and Wastes (US EPA, 1983) was used as a reference for

all methods. Detailed QC requirements such as frequency, acceptance criteria and corrective

actions are presented in Table 7-1.

7.3.1 Total Dissolved Solids by Method 160.1

The total dissolved solids in a water sample are found gravimetrically by filtering the

sample, transferring to a pre-weighed evaporating dish, and evaporating to dryness at 180 °C.
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The sample is then cooled and weighed. The drying cycle is repeated until a constant weight is

obtained.

The following QC should be performed for this method:

»• Calibration of the balance with Class S weights at two levels (0.200 g and 100 g)
should be done before weighing any samples;

* One method blank should be prepared and analyzed for each batch (a batch is no
more than 20 field samples);

» One sample duplicate analysis should be performed for each batch; and

»• One LCS/LCSD pair should be prepared and analyzed for each batch.

7.3.2 Metals by Method E200.7

Water samples are analyzed for trace elements or metals by inductively coupled plasma

atomic emission spectroscopy (ICPES) using EPA method 200.7 (See Table 7-4 for analytes run

by this method). Digestion of the samples is achieved by following the procedure given in

Section 4.1.3 of the Atomic Absorption Methods section of Methods of Chemical Analysis of

Water and Wastes (US EPA, 1983). The trace elements are then simultaneously or sequentially

determined using ICPES.

The laboratory should conduct the following QC:

*• An initial calibration of the instrument should be performed. Detailed cali-
bration procedures for ICPES systems are described in Test Methods for Evaluat-
ing Solid Waste, Physical/Chemical Methods SW-846, Third Edition (US EPA,
1986).

*• An initial calibration verification sample (ICV) should be analyzed immediately
following initial calibration. This involves reanalysis of the upscale calibration
standard. Following the ICV, a CCB should be run.

»• An interference check sample should also be analyzed before any samples. Two
solutions, major analytes and major plus minor analytes, should be analyzed twice
per eight hour shift.

*• The calibration should be verified by analyzing a CCV standard every ten samples
and at the end of the batch. After every CCV, a CCB should be analyzed.
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•> One method blank should be prepared and analyzed with each batch.

» One LCS/LCSD pair is required for each digestion and analytical batch.

* One MS/MSD pair is required for each digestion and analytical batch.

» A serial dilution analysis should be performed for each batch of samples. A 1:5
dilution of a sample should meet ±10% of the original determination, assuming
that the concentration of the sample is greater than 5 times the MDL. If not, a
matrix effect should be assumed and an analytical spike performed. An analytical
spike is a spike added to a sample after preparation.

7.3.3 Graphite Furnace Atomic Absorption Metals Analyses

Water samples are analyzed for arsenic, lead, and selenium by graphite furnace atomic

absorption spectroscopy (GFAA) using EPA methods E206.2, E239.2, and E270.2, respectively.

Sample preparation is achieved by following the same procedure as that for ICPES. Discrete

aliquots of sample extract are then deposited in a graphite tube furnace. The graphite tube is

resistively heated by an electrical current to temperatures sufficient to vaporize the element of

interest. This method usually has a linear analysis range at the parts per billion (ppb) or sub-ppb

level.

The following QC components should be included for every batch of samples analyzed by

GFAA.

* A multi-point calibration curve should be generated daily for each element using a
calibration blank and at least three upscale standards. Linear regression is used to
define the calibration curve. Detailed initial calibration procedures for the GFAA
spectrometry system are described in the Atomic Absorption Methods section of
Methods for Chemical Analysis of Water and Wastes (US EPA, 1983).

» CCVs and CCBs should be run immediately following initial calibration, after
every ten field samples, and at the end of the batch. The recommended CCV is a
50 ppb standard (5 ppb for cadmium). CCBs for this method should be deionized
water with 1% nitric acid.

> One method blank is required for each digestion and analytical batch.

> One LCS/LCSD pair is required for each digestion and analytical batch.

»• One MS/MSD pair is required for each digestion and analytical batch.
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> A serial dilution analysis and analytical spike, if needed, should also be per-
formed as described in Section 7.3.1. If the analytical spike criteria are not met,
the method of standard additions (MSA) should be used. MSA involves adding
known amounts of standard to a sample to compensate for difficult sample
matrices.

7.3.4 Chloride by Method 325.3

Determination of chloride in the water samples will be found titrimetrically. After acidifi-

cation, the sample is titrated with mercuric nitrate in the presence of mixed diphenylcarbazone-

bromophenol blue indicator.

The following QC samples should be analyzed for this method:

" A titrant standardization should be performed daily;

* One method blank should be prepared and analyzed for each batch;

* One LCS/LCSD pair should be prepared and analyzed for each batch; and

* One MS/MSD pair should be prepared and analyzed for each batch.

7.3.5 Fluoride by Method 340.2

Water samples are analyzed for fluoride by ion selective electrode using EPA Method

340.2. Fluoride is determined potentiometrically using a fluoride electrode in conjunction with a

standard single junction sleeve-type reference electrode and a pH meter having an expanded

millivolt scale or a selective ion meter having a direct concentration scale for fluoride.

The following QC should be performed for this method:

* A six-point calibration should be performed daily.

* A reagent blank should be analyzed daily at the beginning of each
calibration.

* One method blank should be prepared and analyzed with each batch.

»• CCVs should be analyzed immediately following calibration of the instrument,
after every ten samples, and at the end of the batch. The recommended CCVs for
this method are 1.0 mg/L standards.
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»• One LCS/LCSD pair should be prepared and analyzed for each batch.

»> One MS/MSD pair should be prepared and analyzed for each batch.

7.3.6 Phosphorus by Method 365.2
Phosphorus is determined colorimetrically after reaction of the sample with ammonium

molybdate and antimony potassium tartrate in an acid medium. Formation of an antimony-

phospho-molybdate complex occurs and subsequent reduction by ascorbic acid produces an

intensely blue colored complex. Only ortho-phosphate gives this result. Persulfate digestion or

sulfuric acid hydrolysis may convert other phosphorus compounds to the ortho form.

The following QC should be performed for this method:

> A six-point initial calibration should be performed daily.

» One reagent blank should be prepared and analyzed daily to set the instrument to
zero. A reagent blank for this method is digested deionized water.

> One method blank should be prepared and analyzed for each batch.

>• CCVs and CCBs should be analyzed after every ten field samples and at the end
of the batch.

>• One LCS/LCSD pair should be prepared and analyzed for each batch.

»• One MS/MSD pair should be prepared and analyzed for each batch.

7.3.7 Sulfate by Method 375.4

Determination of sulfate in the water samples is done turbidimetrically. Sulfate ion is

converted to a barium sulfate suspension under controlled conditions. The resulting turbidity is

determined by a nephelometer and compared to a curve prepared from standard sulfate solution

results.

The following QC should be performed for this method:

>• A five-point calibration should be done daily, with concentrations of 5,10,15,20,
and 25 mg/L;
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One method blank should be prepared and analyzed for each batch;

CCVs and CCBs should be analyzed after every ten samples and at the end of the
batch;

One LCS/LCSD pair should be prepared and analyzed for each batch; and

One MS/MSD pair should be prepared and analyzed for each batch.
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Table 7-1
Summary of Calibration and Internal QC Procedures

»ittki. »lli4Uiî lS3»iiBiSlUiiiil*sa.

El 60.1

E200.7

Total
Dissolved
Solids

ICPES Metals

iBUMn nm msr

Calibration of Balance

Method Blank

LCS/LCSD

Sample Duplicate

Initial Calibration

Initial Calibration Ver-
ification

Interference Check Sam-
ples

Calibration Blank

^KKKJAJSHU^S^tJit,ggŝ ^$^g ?̂jS5gS«§p|gPl

Daily before Batch 1 is a-
nalyzed

One per batch

One pair per analytical
batch

One per batch

Daily before any other
analysis

Daily immediately
following initial calibration.

Daily at beginning and end
of analytical run or twice
per
8-hour shift.

Prior to start of batch, after
every ten samples, and at
the end of the batch.

silllllWliibiiSi; *HBHJ$$
SHiSilliiB8iSS5iiif2 HHHH^

± 0.0020 g for 0.200 g
± 0.0200 g for 100 g

Measured
concentration must be < QL

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

< 15% RPD

N/A

95 - 105% recovery

80- 120% of true value

Measured
concentrations must be < QL
or ± 3 standard deviations of
the mean value of the
calibration blank, whichever
is less.

WWI*|BM*"li(j£lSIIHHM*V 'SSfiBfete IS"' ',

1 . Recalibrate.
2. If still out, repair balance and recali-
brate.

Blank Contamination:
Identify source of contamination. If
source of contamination is not apparent,
repeat analysis of all samples in the
batch. Document if outside hold time.

1. Accuracy:
If one LCS fails, consult QC officer and
document. If both LCSs fail, reanalyze if
samples within hold time.

2. Precision:
Consult with QC officer and document.

Document if precision tolerances are not
met provided the sample concentration is
greater than 100 mg/L.

N/A

Repeat initial calibration
verification; if still out, repeat
calibration.

Correct source of interference and rerun
sample. If still out, contact QC officer.

Blank Contamination:
1. Reanalyze calibration blank.
2. If blank is still contaminated, identify
and correct source of contamination, then
repeat calibration blank analysis.
3. If still out, reanalyze all samples since
last valid calibration blank.
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Table 7-1
(Continued)

E200.7
(continued)

S

ICPES Metals
(continued)

Method Blank

LCS/LCSD

Continuing Calibration
Verification

One per batch

One LCS/LCSD pair for
each digestion and
analytical batch.

Following
interference check stan-
dards, after every ten
samples, and at the end of
the batch.

Measured
concentrations for all analytes
must be < QL unless: I) the
lowest concentration of the
analyte in the samples is I Ox
the blank
concentration; or 2) sample
results are
<QL.

1.Accuracy:
See Table 7-2

2.Precision:
See Table 7-2

90% -110% recovery for all
elements except potassium

90%-115% recovery for
potassium

Blank Contamination:
1. Reanalyze method blank.
2. If method blank is still contaminated,
identify and correct source of contami-
nation, then prepare samples with new
method blank.

(.Accuracy:
Reanalyze LCS/LCSD. If recoveries for
same analytes are still out, stop, identify,
and correct problem before proceeding.
If digestion batch is to be prepared,
document. If samples can't be re-
digested, contact QC officer and
document.
2.Precision:
Reanalyze LCS/LCSD. If recoveries for
same analytes are still out, stop, identify,
and correct problem before proceeding.

Accuracy:
1. Reanalyze CCV.
2. Identify and correct problem, then
reanalyze all samples analyzed since last
valid calibration verification.
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Table 7-1
(Continued)

E200.7
(continued)

I

ICPES Metals
(continued)

MS/MSD

Serial Dilution

Analytical Spike

One MS/MSD pair per
batch

Once per analytical batch if
undiluted
concentration > 5 times the
DL

When serial dilution fails or
when MS/MSD fails with
no assignable cause.

1. Accuracy:
See Table 7-3

2. Precision:
See Table 7-3

± 10% of undiluted value

75% -125% recovery

1. Accuracy:
a. If there is an assignable cause, and
LCS/LCSD are within acceptable limits,
contact QC officer and document.
b.If no assignable cause, run analytical
spike.
c.If analytical spike fails, and LCS/LCSD
results are within acceptable limits,
assume matrix interference, and
document as such.
d.Contact QC officer to determine if
special measures should be performed in
an attempt to resolve matrix
interferences.
2. Precision:
a. If there is an assignable cause, and
LCS/LCSD are within acceptable limits,
contact QC officer and document.
b. If there is no assignable cause, analyze
analytical spike.

Run an analytical spike.

Contact QC officer and document.

E206.2, E270.2,
E239.2

GPAA Metals Initial Calibration Daily before any other
analysis.

Correlation coefficient
0.995

Identify and reanalyze outlying point(s);
recalculate curve using repeated points.

ICV Daily before Batch 1 is
analyzed.

90 -110% of theoretical value Accuracy:

1. Repeat calibration verification.
2. If still out, identify and correct
problem. Run calibration verification
again. If still out, recalibrate.

o
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Table 7-1
(Continued)

E206.2, E270.2,
E239.2
(continued)

"35si-

GFAA Metals
(continued)

Method Blank

Initial Calibration Blank

LCS/LCSD

One per each preparative
and analytical batch

After initial calibration
verification

One LCS/LCSD pair for
each digestion and
analytical batch.

Measured
concentrations must be < QL

Within ±QL

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

8

I

Blank Contamination:
1. Reanalyze method blank.
2. If method blank is still
contaminated, identify and correct source
of contamination, then prepare samples
with new method blank.

1. Reanalyze calibration blank.
2. If still out, recalibrate.

(.Accuracy:
Reanalyze LCS/LCSD. If recoveries for
the analyte are still out, stop, identify,
and correct problem before proceeding.
If digestion batch is to be prepared,
document. If samples can't be redigested,
contact QC officer and document.

2. Precision:
Reanalyze LCS/LCSD. If recoveries for
same analytes are still out, stop, identify,
and correct problem before proceeding.
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Table 7-1
(Continued)

^i^ff^lilili^KKmiii"^iflulirtOH liHnlgiESli

E206.2, E270.2,

E239.2
(continued)

^^^aSByiiipMCTjmBH^

GFAA Metals
(continued)

^nB*^wfi]ftiftlMlililTB^s5m**iaSffiOL•••••BiHBBBBMBMSaB
MS/MSD

Continuing Calibration
Verification

Continuing Calibration
Blank (CCB)

Serial Dilution
Analysis

One MS/MSD pair per
batch

After every ten samples and
at the end of the analytical
batch.

Following each continuing
calibration verification and
at the end of the analytical
batch.

One per analytical batch

1 . Accuracy:
See Table 7-3

2. Precision:
See Table 7-3

80- 120% of true value

Within ±QL

Within 10% agreement with
undiluted value if undiluted
value > 25 times the MDL.

1 . Accuracy:
a. If there is an assignable cause, and
LCS/LCSD are within acceptable limits.
document and contact QA Officer.
b. If no assignable cause, run analytical
spike.
c. If analytical spike fails, and LCS/
LCSD results are within acceptable
limits, run MSA, and document.
d. Contact QC officer to determine if
special measures should be performed in
an attempt to resolve matrix
interferences.

2. Precision:
a. If there is an assignable cause, and
LCS/LCSD are within acceptable limits.
document and contact QC officer.
b. If there is no assignable cause, analyze
analytical spike.

Accuracy:
1. Repeat calibration verification.
2. If still out, identify and correct
problem, then reanalyze all samples an-
alyzed since last valid calibration
verification.

1 . Reanalyze calibration blank.
2. If still out, correct the problem and
reanalyze all samples since last valid
calibration blank.

Perform analytical spike.

2g
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Table 7-1
(Continued)

E206.2, E270.2,
E239.2
(continued)

GFAA Metals
(continued)

Analytical Spike

Method of Standard
Additions (MSA)

As corrective action for
serial dilution or matrix
spike.

As corrective action when
analytical spike fails.

85-II5% recovery

Correlation coefficient 2 -
0.995. Slope s 20% different
compared to calibration curve.

Perform method of standard additions.

1. Reanalyze samples by MSA.
2. If still out, document.

E325.4 Chloride Titrant standardization Daily, prior to
sample analysis.

RPD < 5%

Method Blank One per batch None specified.

55'

LCS/LCSD One LCS/LCSD pair per
batch

2
g

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

Repeat analysis. If still out, contact Lab
Manager to resolve problem.

Blank Contamination:
1. Perform system blank.
2. If system blank is contaminated, iden-
tify and correct source of contamination,
then repeat method blank analysis.
3. If system blank is clean, prepare
samples with new method blank.

1. Accuracy:
Analyze a third LCS. If recovery for
same analytes are still out, stop, identify,
and correct problem before proceeding.

2. Precision:
Analyze a third LCS. If precision for
same analytes is still out, stop, identify,
and correct problem before proceeding.
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Table 7-1
(Continued)

E325.4
(continued)

Chloride
(continued)

MS/MS Duplicate One MS/MSD pair per
batch

1. Accuracy
See Table 7-3

2. Precision
See Table 7-3

1. Accuracy:
a. Reanalyze spiked sample.
b. If still out, and LCS/LCSD results are
within acceptable limits, assume matrix
interference and document as such.

2. Precision:
a. Reanalyze spiked sample.
b. If still out, and LCS/LCSD results are
within acceptable limits, assume matrix
interference and document.

E340.2 Fluoride Initial Calibration Daily Correlation of coefficient
0.995

Identify and repeat outlying point(s);
recalculate curve using repeated points.

Initial Calibration Ver-
ification

Following complete
calibration

90%-110% recovery 1. Repeat calibration verification.
2. If still out. identify and correct
problem. Analyze calibration verification
again. If still out, recalibrate.

Continuing Calibration
Verification

Every 10 samples and at
end of batch

90%-110% recovery Accuracy:
1. Repeat calibration verification.
2. If still out, identify and correct
problem, then reanalyze all samples
analyzed since last valid calibration
verification.

Method Blank One for each analytical
batch

Measured
concentrations must be < QL

Blank Contamination
1. Identify and correct source of con-
tamination.
2. Repeat blank analysis.

LCS/LCS Duplicate One LCS/LCSD pair per
batch

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

1. Accuracy:
If one LCS fails, consult QC officer and
document. If both LCSs fail, reanalyze
samples if within hold time.

2. Precision:
Consult with QC officer and document.
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Table 7-1
(Continued)

E340.2
(continued)

E365.2

JSJBJHBMMat^fe
^22J£^ ĵJ^£Qj£ggjQQgQgj£Q;

Fluoride
(continued)

Total Phosphate

im îB||̂ ^^^^^ -̂
MS/MSD

System Blank

Reagent Blank

Initial Calibration

Continuing Calibration
Verification

Initial Calibration Ver-
ification

LCS/LCS Duplicate

'f|BMSH^«ii|lji||Hffiî miil8lii

One MS/MSD pair per
analytical batch

Daily at the beginning of
each calibration

Daily

Daily

Every 10 samples within an
analytical batch

Daily immediately
following calibration curve.

One LCS/LCSD pair per
each preparation and
analytical batch (t-PO4

only).

aB^^^^^^HBcaiaggiKSBJaJaalKBsE^^^^^^ma^jHM|̂ «B»^^«aBa»!igBl||lalĵ raBlrag||̂ ^^ygjfgy

gBfigSggggg^S^^gg^ l̂lSHiil̂ E&SilifiSSiili

1. Accuracy:
See Table 7-3

2. Precision:
See Table 7-3

Measured
concentrations must be < QL

NA

Correlation coefficient 20.995

90%- 110% recovery

90% - 1 10% recovery

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

1 . If either MS or MSD is outside of
either accuracy or precision tolerances
and LCS/LCSD results are acceptable,
then assume matrix interference and
document as such.
2. Contact QC officer to determine if
special measures should be performed in
an attempt to resolve matrix
interferences.

Blank Contamination:
1 . Identify and correct source of con-
tamination.
2. Repeat blank analysis.

NA

Identify and repeat outlying point(s);
recalculate curve using repeated points.

Accuracy:
1. Repeat calibration verification.
2. If still out, identify and correct
problem, then reanalyze all samples
analyzed since last valid calibration
verification.

Accuracy:
1. Repeat calibration verification.
2. If still out, identify and correct
problem, run calibration verification a-
gain; if still out, recalibrate.

1 . Accuracy:
If one LCS fails, consult QC officer and
document. If both LCSs fail, reanalyze if
within hold time.

2. Precision:
Consult with QC officer and document.
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(Continued)
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E365.2
(continued)

E375.4

ŜŜ 9SSISKS188r̂ ^
J^8y»"™«BM«ffiitRff

SKaBgB]3iiriHn»HH|̂ ^^Kp

Total Phosphate
(continued)

Sulfate

MS/MS Duplicate

Method Blank

Multipoint Calibration

LCS/LCSD

Continuing Calibration
Verification

^^ t̂eJMJH|lpilmg|lp î

Sf^^BlBrogiiSiiî ^
One MS/MSD pair per
preparation
and analytical batch (t-PO4

only).

One per preparation and
analytical batch (t-PO4

only).

Daily

One LCS/LCSD pair per
batch

After every 10
samples and at the end of
each analytical batch

^^ffi^^^^^^^^l^^^^^^^^^^^1

1 . Accuracy:
See Table 7-3

2. Precision:
See Table 7-3

Measured
concentrations must be < QL.

Correlation coefficient >0.995

1. Accuracy:
See Table 7-2

2. Precision:
See Table 7-2

80- 120% of true value

1 . If either MS or MSD is outside of
either accuracy or precision tolerances
and LCS/LCSD results are acceptable,
then assume matrix interference and
document.
2. Contact QC officer to determine if
special measures should be performed in
an attempt to resolve matrix
interferences.

Blank Contamination
1 . Identify and correct source of con-
tamination.
2. Repeat blank analysis.
3. Re-prep sample if necessary.

Identify and repeat outlying points;
recalculate curve using repeated points.

1 . Accuracy:
a. Analyze a third LCS. If recovery is
still outside limits, stop, identify, and
correct problem before proceeding with
analyses.

2. Precision:
a. Analyze a third LCS. If agreement is
still outside limits, stop, identify, and
correct problem before proceeding with
sample analyses.

1. Repeat calibration verification.
2. If still out, identify and correct
problem, then reanalyze all samples an-
alyzed since last valid calibration
verification.
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Table 7-1
(Continued)

E375.4
(continued)

!

55'

Sulfate
(continued)

MS/MSD

Method Blank

One MS/MSD pair per
batch

One per analytical batch

1. Accuracy:
See Table 7-3

2. Precision:
See Table 7-3

Measured
concentrations must be < QL

1. Accuracy:
a. Reanalyze spiked sample.
b. If still out. and LCS/LCSD results are
within acceptable limits, assume matrix
interference and document as such.

2. Precision:
a. Reanalyze spiked sample.
b. If still out, and LCS/LCSD results are
within acceptable limits, assume matrix
interference and document as such.

Blank Contamination:
1. Perform system blank.
2. If system blank is contaminated,
identify and correct source of
contamination, then repeat
method blank analysis.
3. If system blank is clean, prepare
samples with new method blank.



Table 7-2
Laboratory Control Standard Measurement Quality Objectives

and
Recommended Spiking Concentrations

" f ^ 1
" >' C

Me&oa i

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E206.2

E239.2

E270.2

E365.2

E325.4

E340.2

E375.4

< < *j i iOHitlSlil•^taM^pwfwlpf
Aluminum

Barium

Boron

Cadmium

Calcium

Chromium

Iron

Magnesium

Manganese

Potassium

Sodium

Arsenic

Lead

Selenium

Phosphorus

Chloride

Fluoride

Sulfate

F^Ep^^8 î|C^^^ '̂Jr t &f 4^gB,?SpB

llSfcIa^fi:>*»«^»aiifesiife>

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

75-125

75-125

75-125

total: 80-120
ortho:85-115

90-110

85-115

80-120

yjH$ilifrsMiHMM>BiMift^
[JBJHiliH|B|itJ|B^

i^^^mifitisji^ii.̂ ^
20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

10

11

20

H£lBccoiiflMndedX>CS *
IgRiiifaJAnhFVMitaMti ji<imiL
[•* ^P*^" " ^f vgm •> '

p^P^1 s-: ^flDgtL) :

10

1
1

0.08

10

0.08

10

10

1

20

10

0.05

0.05

0.05

total: 0.5-0.8

10.0 mg/1

0.5mg/l

10.0 mg/1
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Table 7-3
Matrix Spike Measurement Quality Objectives

and
Recommended Spiking Concentrations

1kiff**'Kjv*l *MfttnOO 4

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E200.7

E206.2

E239.2

E270.2

E365.2

E325.4

E340.2

E375.4

. ,4jfi^^^^^^" T"^"|J*t.«"i, . 'j

Aluminum

Barium

Boron

Cadmium

Calcium

Chromium

Iron

Magnesium

Manganese

Potassium

Sodium

Arsenic

Lead

Selenium

Phosphorus

Chloride

Fluoride

Sulfate

PM^imirH^^
siiJii8rieo*Pt 4.28

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

75-125

75-125

75-125

total: 80-120
ortho:85-115

80-120

85-115

80-120

t ^s°i|tjf*yiVinriM|jm'r;r
P'nrp^ x ja^a^i * Va*^*E ̂ ^l^vl

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

11

20

*i ^D^^UUUM^MBM^uKAilil A£^~*^m |CTl?»l !•

Sî ^St *t£*ff&l&St *

t~~$ ^JffKfmTmWmi \SOyLt)

10

i
i

0.08

10

0.08

10

10

i
20

10

0.05

0.05

0.05

total: 0.20

-

0.5

lOmg/L
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Table 7-4
Minimum Quantitation Limits

Analytical
Method '

E160.1

E200.7

E206.2

E239.2

E270.2

E365.2

E325.3

E340.2

E375.4

r SS, fS^VxT- ffc-' !,- -s*|c-; \~ri**» "-g;
-PaniBneterfi' ,•?;,»>.

Total Dissolved Solids

Aluminum

Barium

Boron

Cadmium

Calcium

Chromium

Iron

Magnesium

Manganese

Potassium

Sodium

Arsenic

Lead

Selenium

Phosphorus

Chloride

Fluoride

Sulfate

4>itanfitaflnnT>2iiifr - T

4

0.1

0.005

0.1

0.005

0.1

0.01

0.02

0.1

0.005

1

0.1

0.01

0.004

0.008

0.06

1

0.1

1

£££ > r l*dendMCL' ;
«; r" • rr<mg|L) • ;

500 k

0.05 to 0.2 "

2

- •

0.005

ML

0.1

0.3 b

ML

0.05"

ML

-

0.05

0.015 c

0.05

-

250 b

4

250 b

NL = Analyte not listed in Drinking Water Regulations and Health Advisories.
' Federal Maximum Contaminant Level for drinking water.
b Secondary Maximum Contaminant Level.
c Action Level.
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8.0 ELECTRONIC DATA ENTRY, REPORTING, AND VALIDATION

This section describes procedures for entering data electronically into the project data-
base, viewing the data from the database using reports and graphs, and performing an independ-
ent validation of the analytical data. The procedures for electronic data entry and reporting
explain certain features of EPRI's MANAGES for Windows database software.

This section is not intended as a training guide to the setup and operation of the project
database. Only the portion of MANAGES' Data Import Routine and the Graphs and Reports
functions which will be used for routine data entry and reports are included.

8.1 Database Structure
MANAGES is used to establish and manipulate relational database files using Micro-

soft's ACCESS database architecture. Each database file is identified by the Site ID which is
specified on the opening menu. The Site IDs are LMS for the Limestone Station, and WAP for
the W.A. Parish Station. MANAGES utilizes individual tables which contain information on
global analytical parameters, site information, site parameters, sample locations, sample results,
and data entry limits. For the LMS and WAP sites, these tables have already been populated,
with the exception of the Limits tables. It is expected that in the future, HL&P may utilize the
Limits table to validate and evaluate sample results.

8.2 Electronic Data Import
Data entry from a Laboratory Information Management System (LJMS) or a spreadsheet

file is supported by MANAGES' import routine. Supported input file formats include: Lotus 1-
2-3, Microsoft Excel, Borland dBase, Borland Quattro Pro, Borland Paradox, Microsoft Access,
Microsoft FOXPRO, ASCII files, Word Perfect, Microsoft Word, and others.

Data can be imported into the Sample Descriptions, Sample Results, Locations, Global
Parameters, and Site Parameters tables. This section describes only the procedure for electronic
import of data from electronic files provided by Southern Petroleum Laboratories (SPL) into the
Sample Results table using MANAGES' Express Import subroutines.

8.2.1 Preparation of the Import Source File
If requested, SPL will provide a diskette containing the sample data for each analytical

work order. SPL's standard export convention provides the data in an ASCII format, using
comma and parentheses delimited fields. There is no header row at the top of the file to identify
the fields. The data fields are populated in the following order:

> Lab Name (e.g., SPL);
•> Project (e.g., WAP GWS);

Lab ID (e.g., 9608096-01A);
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Location (e.g., MW-21);
Matrix (e.g., WATER);
Sampling Date (Julian format);
Sampling Time (e.g., 16:20:00);
Login Date (Julian format);
Analysis Date (Julian format);
Analyst (initials);
Report Date (Julian format);
Analyte Code (3-6 digit alphanumeric field);
Analyte Name (e.g., Chloride);
Analytical Method (e.g., METHOD 325.3*);
Analyte Name (same as above);
Detection Limit;
Result;
Units (e.g., mg/L);
NDFlag;

The source data file must be restructured to remove unnecessary fields and to convert
dates to a standard date format (e.g., 10/15/96). A spreadsheet program such as Excel, Quattro
Pro, or 1-2-3 should be used to import the SPL ASCII file and to manipulate the fields. The
source file is prepared using following steps:

1) Import the SPL file as an ASCII comma-parentheses delimited file;

2) Delete all columns (fields) except those shown above in bold font;

3) Insert a header row with the following six field labels: LAB, LAB ID,
LOCATION, DATE, ANALYTE, METHOD, DETECTION LIMIT, RESULT,
UNTTS, FLAG, and LTJVALUE. The LTJVALUE field is empty;

4) Change the DATE field to short international date format (e.g., 10/15/96);

5) In the FLAG field, change the "ND" entries to "YES";

6) In the LTJVALUE field, place a "<" character in each record which has "YES" in
the corresponding FLAG field;

7) Save the file in the MANAGES2NLMS or MANAGES2XWAP subdirectory with a
.WK1 extension (Lotus 1-2-3 format).

8.2.2 Creating a New Setup File
MANAGES' Express Import routine uses a set up file to link fields from the source file

and the MANAGES' destination table. This procedure needs to be run initially for each site to
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establish the setup file which is then part of the site database. Afterwards, the setup file can
called up each time that an electronic data entry is made.

The steps that follow create a new setup file called SPLSETUP:

D

2)

3)

4)

5)

From the MANAGES main menu, run File/ Import/ Express. Select Create
New Setup and select the correct source file;

MANAGES will display the source table structure . The field names and field
sizes are assigned automatically from the header row of the source file. Hit the
OK button;

The Field Mapping Table is displayed next. Hit No on the Confirm Bar. It is now
necessary to manually link the fields from the source file to the Destination Table.
Use the mouse to drag each field name from the source file column to the appro-
priate field name on the Destination/ Samples Table. The table below shows the
correct links.

Lab

Lab ID

Location

Date

Analyte

Method

Result

DL

Units

Flag

Lt_value

Lab_name

Lab.id

Location_id

Sample_date

Parmcodealiasname

Analysis_method

Analysis_result

Detectionjimit

Measure_unit

Result_not_detectable

Lt_value

Hit the Import button. A question bar will ask whether to save the setup file
before importing. Answer Yes and list the file name as SPLSETUP;

The Conversion window will then be displayed. Hit Start. When the conversion
is complete, the data from the source file have been successfully added to the site
database file.

6) Express Import goes through a validation routine to check the import data. If
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there are any problems with the data import, an Error Correction table will be dis-
played. This table lists all records which were imported and a description of any
errors encountered. Common errors include parameter or location names not
included in the Site Parameter or Location tables and records previously entered
into the database. If these problems are encountered, use the ? fields to add loca-
tion names, overlay previous data, etc. After all corrections are made, hit the
Validate button.

8.2.3 Using an Existing Setup File
After a setup file has been saved, it can be recalled each time an electronic data import is

conducted. From the Import Express menu, choose Existing Setup. A menu will allow you to
select the correct setup file. Upon selection, the Field Mapping Table opens. This table displays
the links between field in the source table and the MANAGES' import table. It the current
source file name differs from the previous source file name listed in the Field Mapping Table, it
will be necessary to Delete the source file name and then Insert the current source file name. Hit
the Import button and then Start to run the conversion process. The data in the source table is
then imported, updating the Sample Results table.

8.3 Viewing Data Reports and Graphs
MANAGES offers a variety of graphs, report tables, and statistical procedures to present

and analyze groundwater data. This section describes how to produce tables and graphs which
can be used to validate sample data after it is entered into the database, or to manually change or
add data to the database file.

8.3.1 Viewing Individual Sample Data
To look at or change/add data for individual samples, select Tables from the main menu.

Next select Samples, which will open the Sample Manager screen. Select View which will show
the Sample Data Hierarchy screen. Select the date of interest and hit GoTo. All sample data for
that sampling date will be shown. Using the tab screens, select the sample location of interest
and then select the Results tab to show the analytical results. Results can be revised or new data
added using this screen.

8.3.2 Viewing and Printing All Parameters for Single Locations by Date
To validate data after it has been entered, it is useful to print the entire data set for each

sample. Select Graphs & Reports/ Site Analysis/ Sample Summary/ Results. This will open
the Sample Summary Settings Screen. Select the sampling locations of interest and hit the check
mark. MANAGES will probably select all sampling locations regardless of those chosen. The
View screen will come up next. Scroll from one sample location the next to view the data. This
table lists the parameter code, parameter name, result, units, detection limit, method, preservative
used, and other useful information for each data record. Values which are below the detection
limit are listed as "<0.00". Data tables for individual samples can be printed from this screen.
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8.3.3 Viewing and Printing All Results for Multiple Locations by Date
The keystroke sequence Graphs & Reports/ Multiple Parameter Analysis/ All Param-

eters vs. Location by Date produces a data table which shows multiple sample locations on the
same page. Select the locations of interest and then hit the check mark. The view screen will
come up, listing the sample results for each analytical parameter. Values which are below the
detection limit are listed as zero. The table format is abbreviated, but is useful for comparing
results among several sampling locations.

8.3.4 Viewing and Printing Time Series Charts for Individual Locations
A time series graph for a single location can be produced using the keystroke sequence

Graphs & Reports/ Single Parameter Analysis/ Sens Slope Overlay Graph. On the selection
screen, enter the parameter name of interest, and select a sample location. The Sen Slope Over-
lay Graph displays the parameter values over time using a Sen estimate of slope line which repre-
sents the median slope between adjacent point pairs.

8.4 Independent Data Review and Validation
Laboratory data reports will be issued for each work order. A work order is generated for

a single client's samples, received by the laboratory on the same day, having fewer than 20 field
samples, and requiring similar analytical procedures. This section describes the procedures
which should be followed to ensure that all laboratory reports are consistent with the project
QAOs.

The data validation task will consist of reviewing three areas of data quality. The QC
checks used to assess measurement precision are field duplicates, duplicate MS samples, and
duplicate LCS samples. The QC checks used for the assessment of measurement accuracy are
LCS samples and MS samples. The third group of QC data reviewed are the results for field
(equipment) blanks and Iaborat6ry (method) blanks. The analyst is responsible for all of the pri-
mary calculations, calculation of percent recoveries and RPDs for comparison to applicable toler-
ance limits, comparison of all QC results to acceptance limits, and compiling all data for peer
review. In addition, validation of the laboratory reports and sample custody documentation will
be performed to ensure that all samples were analyzed as requested and all preparation and analy-
sis hold times were met. The peer reviewer should be a quality control officer or project man-
ager, and is responsible for checking that calibration and QC results meet applicable tolerance
limits.

The person designated to be responsible for database management will review and sum-
marize all QC sample results to evaluate the sampling and analytical performance. This process
will identify analytical methods and compounds for which the QA objectives are not satisfied and
corresponding sample data will be qualified with a "flag" indicating the problem, or will be dis-
cussed with the laboratory manager responsible for the analytical results.
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A.1
REDI-FLO2 GROUNDWATER SAMPUNG PUMP



LIMITED WARRANTY

Redi-Flo2 pumps manufactured by GRUNDFOS are warranted to the
original user only to be free of defects In material and workmanship for a
period of 12 months from the date of Installation or 18 months from the
date of manufacture. GRUNDFOS' liability under this warranty shall be
limited to repairing or replacing at GRUNDFOS1 option, without charge,
F.O.B. GRUNDFOS' factory or authorized service station, any product of
GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of
removal, Installation, transportation, or any other charges which may arise
in connection with a warranty claim. Products which are sold but not
manufactured by GRUNDFOS are subject to the warranty provided by the
manufacturer of said products and not by GRUNDFOS' warranty.
GRUNDFOS will not be liable for damage or wear to products caused by
abnormal operating conditions, accident, abuse, misuse, unauthorized
alteration or repair, or If the product was not installed in accordance with
GRUNDFOS' printed installation and operation instructions.

To obtain service under this Warranty, contact the Distributor or Dealer
from which it was purchased to obtain instructions. Under no
circumstances should defective product be returned to the
Distributor, Dealer, or GRUNDFOS without specific Instructions
from them to do so.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING
FROM INSTALLATION, USE, OR ANY OTHER CAUSES. THERE

ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE,
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR

REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages and some jurisdictions do not allow limitations on
how long implied warranties may last. Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal
rights and you may also have other rights which vary from jurisdiction to
jurisdiction.

LRF-IO-002 | Rev. 10/92]

GRUNOFOS Pumps Corp. • 2555 Clovis Avenue • Clovfs, CA93612
Support Centers: Aflentown, PA • Atlanta, QA

Installation
and

Operating
Instructions



Adherence To Environmental
Regulations
When handling and operating the Redi-Flo2 system, all environmental regulations
concerning the handling of hazardous material must be observed. When the pump Is
taken out of operation, great care should be taken to ensure that the pump contains no
hazardous material that might cause injury to human health or to the environment.

Motor Fluid
The pump motor is filled with approximately .85 ounces (25 mlllllitera) of contaminant-
free water. During operation. K to possible that a very small portion of this water could
be replaced by the fluM being pumped. Therefore, there to a potential risk for cross
contamination H used In portable appHcattons. A filling syringe to provided with each
pump to simplify the replacement of thto water with dean water.

Returning A Pump For Service
Only pumps that are certified as unconfarnlnated wffi be accepted by GRUNDFOS for
servicing. QRUNDFOS must receive this certification prior to receiving the pump. If not,
GRUNDFOS will refuse to accept delivery of the pump. In these cases, aH costs Incurred
in returning the product to the customer wiB be paid by the customer.

Electrical Hazards
The Redi-Ro2 pumping system Is not approved for Class I, Division I, Group D locations
as specified by the National Electrical Code (NEC). Consult local authorities and
regulations If you have any doubt about Its suitability for a specHkrapplcatlon.

Pagel

Components of Your Redi-Flo2
Your Redl-Ro2 Environmental Pumping system should contain the following components:

A. Converter In a protective carrying case
B. MP1 pump and motor with motor lead

BTI/MP1 230V unit
BMI/MP1 115V unit

B

To operate the system you wW also need:

C. Hose or pipe to connect to the pump and tower it Into the well
D. An electrical plug to connect the converter power cord to your portable generator or other

power source (BTI/MP1 only plug supplier on BMI/MP1).
E. Some type of safety cable (and attachments) for lowering and lifting the pump

or

(The exact type of plug used
will depend, upon your generator).
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ASS^BLING

Assembly Instructions

FHE Redi-Flo2

Al sUctricel work should be performed by • qualified electrician In accordance
wfth fee Meet edition of the National Electrical Code, local codes and regulations.

Unpack the components of the Redi-
Ro2 system. The MP1 pump will be
packed in the center of the motor lead
roll.

u
or

Connect the MP1 pump to the pipe or
hose through which the fluid will be
pumped. If a hose is connected, a com-
pression coupling should be used to
ensure a strong, watertight fit. A safety
cable may be attached to the pump
(using a special bracket), as welt as a
plastic spiral flex clamp to secure the
wire. A check valve may also be fitted to
prevent liquid from flowing back into the
pump after it Is turned off (backflow
prevention).

Strip the cord jacket and insulation
from the ends of the converter power
cord. Consult your local electrician to
connect the leads to the electrical plug.
(The ground wire should be connected
to the elongated plug terminal and single
phase 230 volt power should be
measured across the black and white
loads.)

•+

If the converter
connects directly
to a permanent
power supply,
consult your lo-
cal electrician to
connect the wires
as shown.

Ntck QfMn whiti

Rt the motor toad plug Into the converter.
Fit the converter plug Into the generator
(or other power source).

P«8«3

OPERATING THE

BMI/MP1 Panel
115 Volt

BTI/MP1 Panel
230 Volt

Starting
The Redi-Flo2 is easy to operate. Simply:

1. Submerge the pump In water.
2. Start the generator (or other power source).
3. If the generator has a circuit breaker, turn it on.

Plug power cord into generator.
4. Check the frequency display on the front of the

converter. It should read "0" (zero).
If it doesn't, refer to theTroubleshooting sec-
tion on pages 13-14.

5. If this Is the first time the converter Is being used
or it has not been used for more than six months,
leave the converter on for at least 15 minutes
before proceeding to step 6.

6. Set the convener's speed dial near the middle
of the dial (12 o'clock position).

7. Start the pump by pressing the Start/Stop
switch into the 'Start- position.

8. Adjust the pump performance by turning the
speed dial.

Stopping
To stop the pump, press the Start/Stop switch on the converter to the 'Stop' position. There Is
no need to reduce the pump speed first. Turn the POWER OFF at the generator BEFORE
removing the motor lead from the converter.

Operating Conditions
To ensure the Redi-Flo2 operates properly, follow these guidelines:

• The MP1 pump must be installed vertically with the discharge end pointing upwards.
• The electrical voltage to the converter mustalways be + or -10% of the specified power supply
• SPECIFIEOPOWERSUPPLY-BTI/MP1-220-230Volts.slnglephase,AC.(19Bto253Volt8)

BMI/MP1-115 Volts, single phase, AC. (109 to 126 Volts) ^fe
• The motor and pump must always be completely submerged In fluid to ensure lubrî n̂ of

the shaft seal and cooling of the motor.
• While the pump Is pumping, the distance down from the ground level to the level of the water

in the well must not be greater than 270 feet.
• If the pump is used in a well larger than 4* In diameter, a shroud should be used around it to

ensure proper motor cooling.
• The temperature of the water being pumped should be between 34'F and 86'F (1 *C and 30*C)

Purging A Well
If the pumpis being used to purge a well, start it at the maximum speed. Do not stop the pump until
the pumped water contains no visible particles (to avoid blockage within the pump).

Thawing A Frozen Pump
If the liquid in the pump Is frozen so the motor shaft cannot rotate, lower It Into water and start it
at the slowest speed. Continue to operate the pump at this speed for about 10 minutes, at which
time it will be thawed and ready for operation.
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Dismantling & Reassembling
The MP1 pump can be dismantled and reassembled quickly and easily by referring to the diagram
on page 11 and following these steps:

DISMANTLING

1. Shut the pump off using the converter's Start/Stop switch.
2. Turn the generator (or other power supply) OFF.
3. Disconnect the motor lead from the converter.
4. Remove the pipe or hose connected to the pump (OPTIONAL).
5. Remove the Set Screw (position 12 in the diagram on page 11). Grasp the Inlet Screen

(position 1) and slowly but forcefully pull it up over the Pump Housing (position 2).

DO NOT ALLOW THE INLET SCREEN TO SCRAPE
THE INSULATION FROM THE MOTOR LEADS.

6. Unscrew and remove the Pump Housing (counterclockwise when viewed from the top). This
will expose the Impeller assembly (guide vanes, wear rings, etc.), which can now be removed
by hand for extended cleaning or replacement.

REASSEMBLY

To reassemble the MP1 pump, refer to (he diagram on page 11 and:

1. Make sure the motor lead is not connected to the converter.
2. Return the Impeller assembly components (guide vanes, wear rings, etc.) to the shaft In the

proper order.
3. Screw the Pump Housing (position 2) back onto the top of the pump. If all of the Impellers and

chambers were replaced correctly, the Pump Housing should screw on easily. Hand tighten.
4. Slip the Inlet Screen (position 1) back over the Pump Housing.

Screw the Set Screw (position 12) back Into thd Inlet Screen. < ~

12 •

Replacement Of Motor Fluid
If the pump Is moved from well to well. It should be thoroughly decontaminated prior to being
Installed in the next well. In addition to cleaning the Individual components Inside and outside, the
water in the pump motor should be replaced using the syringe that came with your pump. This can
be accomplished through the following steps:

1. Shut the pump off using the converter's Start/Stop switch.

2. Turn the generator (or other power supply) OFF.

3. Unplug the pump from the converter.

4. Turn the pump and motor upside down.

5. Use a flat screwdriver
to remove the lining
screw on the bottom
of the motor.

• ft

MAKE SURE YOU LINE UP THE
MOTOR LEAD WITH THE RECESSED AREA

IN THE PUMP HOUSING TO AVOID
SCRAPING THE INSULATION FROM THE LEADS

lewror6. Empty the water from thel
and refill it using contaminant-
free water and the syringe that
came with your MP1 pump. The
water level should be even with
the bottom edge of the screw
hole.

7. Replace and tighten the filling
screw.

8. Turn the pump over several
times, then remove the filling
screw again to let any trapped air
escape (If air Is left Inside the
motor, the lite of the motor will be
shortened). Add more water, if
necessary.

9. Replace and tighten trv
screw.
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M^^TENANCE AND CARE

Replacing the Motor Lead
To replace the motor lead, refer to the diagram on page 11 and follow these steps:

REMOVING THE OLD MOTOR LEAD

1. Make sure the power Is turned OFF. the converter to turned OFF, and the motor lead Is not
connected to the converter.

2. Loosen and remove the Set Screw (position 12) from the Inlet Screen (position 1).
3. Slide the Inlet Screen off the pump. If you plan to use this motor lead again, be careful not to

scrape insulation from it as the Inlet Screen Is removed.
4. Loosen and remove the Pump Housing (position 2). Remove the Impeller assembly /—N

(impellers, guide vanes, etc.).
5. Refer to the Illustration on page 8. Use the special Motor Lead Screwdriver (shown at

right) that came with your new motor toad to loosen and remove the Motor Lead Screw
(position 14) for the ground lead (green/yellow wire).

6. Pull up on the ground toad to remove it. Using a small screwdriver and precision
electronics pliers, pry up and remove the Teflon* Washer (position 15) and Brass
Washers (position 16) from Inside the enlarged Ground Motor Screw (position 13).
Remove the Ground Motor Screw.

7. Use an alien wrench (2.5 mm) to remove the two Motor Screws (position 19) holding
the Suction Interconnect (position 10) In place. Remove the Suction Interconnector
but be very careful to note which of Its slots Is Ikied up with which motor lead - this will
be very helpful during reassembly. You may wish to scratch a mark on both the Suction
Interconnector and the motor to a(d In matching them up later.

8. Refer to the Illustration at the bottom of this page. Use the special Motor Lead
Screwdriver to loosen and remove the remaining Motor Lead Screws (position 14).

9. Pull up on each of the leads to remove them. Make a note which color conductor comes out of
each hole -- this Is a MUST when Installing the new motor toad. Using a small screwdriver and
precision electronics pliers, unscrew and remove the Teflon
® Washer (position 15) and the Grommet (position 17).

*

INSTALLING THE NEW MOTOR LEAD

10. Ensure the motor lead holes are dean and free of moisture.
11. String the Inlet Screen (position 1) onto the motonlead.
12. String the motor lead components (shown at right) onto the

end of each motor toad wire (except the yellow/green
ground wire).

13. For each wire, place the Crimped Pin (position 18) down
into the motor lead hole. Press the Grommet (position 17)
and Teflon • Washer (position 15) down around the

Motor Lead* lead.

Be sure to reconnect the lead wires in
their previous pattern shown at left so

B that In clockwise order they are black-
o blue-brown.

For T«fz«l motor lead u«« the
following wiring ptttwn: Qrwn strip*
(Ground), 1st wire to lh» right
(previously black), 2nd wlra to ttw
right (previously blu»), third wire to
the right (previously brown).

Page 7

Power Conducting
Motor Lead*

Motor Lead Screw
(position 14)

Teflon® Washer
(position 15)

Grommet
(position 17)

Crimped Pin
(position 18)

14. While pushing the lead down Into the motor lead hole, use the special Motor Lead Screwdrtve
to tighten the Motor Lead Screw (position 14) into place. Repeat for the other two lead wires

15. Replace the Suction Interconnector (position 10). Replace the Ground Motor Screw (posttior
13). Since the ground wire will be attached to this
screw, you will want to put it Into the hole that will cause
the least amount of twisting to the wire.

16. Replace and tighten the two Motor Screws (position
19) with an alien wrench.

17. Repeat steps 12-14 for the ground motor lead. Note on
the illustration (at right) that the ground lead uses two
Brass Washers (position 16) instead of a Grommet
and Crimped Pin.

18. Return the Impeller assembly to the top of the Suction
Interconnector (position 10). Refer to the diagram on
page 11 for the proper sequence.

19. Screw the Pump Housing (position 2) back onto the
Suction Interconnector.

20. Position the motor lead In the recessed area of the
Pump Housing.

21. Carefully push the Inlet Screen (position 1) over the
Pump Housing and the Suction Interconnector.

BE VERY CAREFUL TO AVOID
SCRAPING THE INSULATION

FROM THE MOTOR LEAD
AS THE INLET SCREEN IS FITTED.

Ground Motor Lead

Motor Lead Screw
(position 14)

Teflon « Washer
(position 15)

Brass Washers
(position 16)

Ground Motor Screw
(position 13)

22. Line up the screw hole in the Inlet Screen with the screw hole In the Pump Housing. Rt ant
tighten the Set Screw (position 12).

23. Connect the motor lead to the converter and test the rotation of the pump.
Submerge the pump in water, start It at tts slowest speed and make sure the pump
shan Is turning counterclockwise (when viewed from the top). If the rotation to
Incorrect, switching any two power leads (with POWER OFF) wltl correct the
problem.

24. Reconnect the hose or pipe.

Teflon® is a registered trademark of Ou Pon
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TENANCE AND CARE

Periodic Motor Inspection
If the pump Is operating at a decreased capacity and the Impeller assembly components
(Impellers, guide vanes, etc.) do not appear to be the cause, the motor should be checked. A
checklist of things to examine Includes:

Q Check the fluid level InsWe the motor (refer to page 6). Replace and refill as necessary.
Q Inspect the outside of the motor for cracks, dents, etc.
Q Remove the Inlet Screen (position 1), Pump Housing (position 2), and the Impeller assembly

(guide vanes, wear rings, etc.). Try to spin the motor shaft by hand, tt should spin freely. If It
does not, the motor must be replaced.

Q Check the winding and Insulation resistance of the motor and toad.

Storage Requirements
The pump should be thoroughly cleaned before storage to ensure no contamination to present
Both the pump and the converter should be stored In a dean and dry area In the foflowlnt
temperature range:

•20*C to +SO'C
or

0'Fto120'F

Replacing the Converter Fuses
The converter fuses can be replaced by Mowing these steps:

Winding Resistance
Turn the power off and disconnect
the motor lead from the converter.
Using an ohmmeter. set the scale to
R X 1. Zero-adjust the meter end
measure the resistance between any
two power conducting toads (prongs
on the motor toad plug).

If the ohm value Is too low, the motor
may be shorted. If too high, the mo-
tor wHndlnQft or tho teftds trwy Oft
open.

Ohm Value

On 3.0-3.5 Q
50ft 3.6-4.1 Q
75 ft 3.9-4.4 O

100 ft 4.2-4.7 Q
125 ft 4.5-5.0 Q
150ft 4.8- 5.3 Q
175 ft 5.1-5.6 Q
200ft 5.4-5.9 Q
250 ft 6.0-6.5 Q
300ft 6.6-7.1 Q

1. Turn the POWER OFF.
2. Disconnect the converter from the power source.
3. Waft at least 3 rotates to give the capacitors tinw to
4. Remove the four screws holding the front

cover of the converter In place and remove
the front cover.

Insulation Resistance
Turn the power off and disconnect the motor toad torn
the converter. Use a meflohmmeter or megger (1 Meg »
1M -1 million). Zero-adjust ttw meter and measure the
resistance between any power conducting leads (prongs
on the motor toad plug) and ground. A good way to
accomplish this (aa shown at right) to to submerge, the
motor toad and MP1 pump In a bucket of water. Touch
one toad of the megohmmeter to lha pump arid one Ida_-—i -J I&K.Imotor nan.

If the ohm value Is lower than 2MQ, the motor to defective
and must be replaced.

Checking Components For Wear
The pump components should be panV)dlcalVchackedtoen8i« t̂nay are at* within their minimum
operating tolerances (Illustrated below).

Impeller (position S) The Impellers should show no visible wear.
Guide Vane (position 3) The guide vanes should show no visible wear
Wear Ring (position 4) The minimum thickness f A" in the

Mustration) should never A
be toss than 1.0 mm

6. Redace the fuses as shown.

In addition, visually check aH components for cracks, corrosion, or
wear.

Page 9

t

Remove the four •crews hokflni
speed dtol panel In dace.

NOTE:
TheBTI/MPl converter uses twoSOA, 250V,
single element, fuses, and one fuse-able
Mnk fuse (250V 3/10A)..
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Pump Components
Posl

Nc
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
16
19
20
21
22

tlon Part Nc
>. Description Pe

Inlet Screen
Pump Housing 1/2* NPT
Guide Vane
Wear Ring
Impeller
Spacer Ring
Wear Plate
Motor Lead Assembly
Shaft
Suction Interconnector
Stator Housing
Set Screw
Ground Motor Screw
Motor Lead Screw
Teflon® Washer
Brass Washer
Grommet
Crimped Pin
Motor Screw (long)
Motor Screw (short)
Filling Screw w/ O-RIng
Motor Thrust Washers

».Us*d
rPump
1
1
2
2
2
2
2
4

4
4
2
3
3
2
6
1
2 "

Part
Number
1A0004
1A0044

see Service KHs
•
•
•
•

see Pos. 13-18
not avertable*

1A5004
not available*

sea Service Kits

Teflon* l» a r̂ l
Not •cooonitew to f

irk Of Du Port

MOTOR LEAD ASSEMBLY (DOSMon 8)

Conducting

LaadaO)

14

IS
T««on«WMhw

17

,' 13
Ground Motor Straw

ftService Kits, Tbols, and Motor Leads
Replacement parts, service tools, and motor toads are available using the following part numbers:

— 22,

r- 22

Service Kits
Position No.
In Diagram Part Description

3 Guide Vane
4 Wear Ring
5 Impeller
6 Spacer Ring
7 Wear Plate
4 Wear Ring
7 Wear Plato
13 Ground Motor Screw
14 Motor Lead Scraw
15 Teflon Washer
16 Brass Washer
17 Grommet
18 Crimped Pin
5 1-—— mitmm

12 Set Screws
14 Motor Load Screws
15 Teflon Washer
16 Brass Washer
17 Grommet
18 Crimped Phi

9n Motor QAMMif ffttmtt

21 FIMng Screw with O-RIng
22 Motor Thrust Washers....

No. In Kit

2
2
2
2
2
4
4
1

4
2
3
3
2
25
12
25
25
25
50
9K

5
4

Service Toote
•

Special Motor Lead Screwdriver ^^

Crimping Tool Kit ^̂ ^̂ Î̂ B^5!r̂ 2\
(Required tocrlmp. ̂ ^^^^SGr
•crimped phi"). ^0f0f^ T

a T\

•3=,

a
' Motor Leads

AD' motor toads come with a
Converter Plug attached and a
special Motor Lead Screwdriver

(U— <)

30 foot length
50'
75"

100'

150'
175'
200*
260*

Pert NufffibftT

>, 125061

1A5050

^

" 1A00028

1A00018
1A00038
1A00048
1A00058
1A00068
1A00078
1A00088
1A00098
1A00108
1A00118
1A00128

1

Part Number 1

SV0370 ^J

ID6066 ^H

1A00141

Pftft NUIUDftT

1A5070
1 A 5071
1A5072
1 A 5073
1A5074
1A5075
1 A 5076
1A6077
1 A 5078
1 A 5079
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TROUBLESHOOTING BMI/MP1 230 Volt

The converter will shut Itself off If any major faults occur, and signal (on the converter display) the
cause of the fault. These Include:

The fault is:

n

Which is caused by: To correct, simply:
p .̂ _

Function Loss

Overvoltage

Low Line

Power Supply

Pump Problem
(If numbers climb only to
about 50 -130)

No Display*
No Power

• A thermal cut-out
or shutdown

• Defective motor lead
or pump

• Momentary
problem
(transient fault)

• The input voltage Is
too high

• There was a
momentary power
surge

• The Input voltage is
too low i

• There was a
momentary voltage
drop

The power supply is ^BK ^Bfc
defective ^B •

• The pump shaft Is
locked

• One of the 3 motor
leads Is not making
contact with the motor

• The converter Is not
being supplied with
power

• The power being
supplied is a very low
voltage

• The Internal fuses are
defective

Wait until the motor has cooled to a normal temperature. Restart the motor using the on/off
switch on the converter.

1 . Reset the converter and restart it. If it shuts down again, then ...
2. Switch off the power supply. Turn the power supply back on and restart the converter. If the

converter shuts down again, the pump or the motor lead may be defective. If the converter
doesn't shut down again, it was probably a transient fault (momentary power surge, etc.).

IF ALL CHECKS INDICATE THAT THE PUMP IS O.K., THEN )̂
THE CONVERTER MAY BE DEFECTIVE ^^

1 . Reset the converter and restart it. If It shuts down again, then ...
2. Reduce the voltage coming into the converter (refer to the 'Technical Data" section on the

following pages for operating ranges).

1 . Reset the converter and restart It. If It shuts down again, then ...
2. Increase the voltage coming Into the converter (refer to the Technical Data* section on the

following pages for operating ranges).

, Check the voltage of the Incoming power supply (should be between 1 90-253 V). -̂.

1 . Turn the speed dial to maximum frequency. If this results In a Function Loss, follow the
troubleshooting instructions listed above.

2. If you don't get a Function Loss, the problem Is with the converter.

1 . Check the amount of the incoming voltage. If It Is within allowable limits (1 90 - 253 V),
then ...

2. Flip the generator circuit breaker (If it has one) to the "ON" position. Reset the converter
and restart It. If the converter still shows no display, then ...

3. Switch the power supply off. Check the fuses In the converter and replace If necessary. If
the fuses are OK, then ...

4. Check the electrical plugs to ensure all connections are made properly.

Page 13 Page 14



BMI/MP1 Conver^115 Volt
The converter will shut itself off if any major faults occur, and signal (on the converter
display) the casue of the fault. These include:

ovtmog

FREQUENCY Hz

FREQUENCY Hz

The fault is: Which may be cau

Overcurrent

No Current

Overload

High Voltage

Low Voltage

Output line-to-line

Output line-to-ground

Momentary overload

Overheat

Motor disconnection

i

Internal thermal
overload

•
Input voltage Is too high

Input voltage too low

e

To correct, simply:

Check Insulation among each output line.

Check Insulation between ground and output line.

Reduce load on motor.

Check ambient temperature. If incorrect, cool unit.
Possible Power Circuit board defect.

Check continuity for motor colls and motor leads.
Check motor lead output connector.

Reduce load on motor.

Check Input voltage. If incorrect, reduce input voltage.

Check input voltage.
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Converter Specifications - HTI/MF1
230 Volt

Power
Supplied By Generator/Power Supply

Voltage:
Frequency:
Maximum Current:

Produced By Converter
Output Voltage:
Frequency:
Maximum Current
Internal Fuses:

Connections
Motor Lead Connector:
Power Cable:

Dimensions and Weight
Dimensions:
Net Weight:

Operating Conditions
Ambient Temperature:
Relative Air Humidity:
Radio Noise Filter

Storage Conditions
Ambient Temperature:
Relative Air Humidity:

Performance
Acceleration Time:
Deceleration Time:

Single phase, 230 volt (+ or -10%)
50-60 Hz (+ or - 2%)
10 amps

3 phase 25-220 volts
46 - 400 Hz
5.5 amps
2 each of 250V single element
1of250V3/10A

AMP CPC Plug, Type 206429-1
Type SJOW, 14 AWG. 101 long

Case Is 9-x14'x18.5'
25 Ibs

32'FtOl04'F (0'to40*C)
Maximum 95%
Noise may occur when the converter Is connected to
the municipal electrical supply. It can be eliminated
by adding a fHter, such aa a Siemens filter, type B
84112-B-A120/20 A,

-13*F to 149*F (-25* to 65'C)
Maximum 50% at 104*F (40'C) unlimited
Maximum 90% at 68T (20'C) for periods not
exceeding 30 days per year.
75% annual average
Non-condensing

0 to 400 Hz in 10 seconds
400 toO Hz In 10 seconds

Page 17

Converter Specifications BMI/MPl
115 Volt

Power
Supplied By Generator/Power Supply

Voltage: Single phase, 115 volts (<• or -10%)
Frequency: 50-60 Hz (+ or - 2%)
Maximum Current: 16 amps

Produced By Converter
Output Voltage: 3 phase 25-220 volts
Frequency: 50 • 400 Hz
Maximum Current: 6 amps

Dimensions and Weight
Dimensions:
Net Weight:

Storage Conditions
Ambient Temperature:
Relative Air Humidity:

Performance
Acceleration Time:
Deceleration Time:

Casels9'xl4*x18.5"
18 IDS

-40'F to 149'F (-40*0 to 65*C)
5% up to 95% relative air humidity

0 to 400 Hz in 6 seconds
400 to 0 Hz In 6 seconds

Motor/Pump Specifications
Power

Input Power:
Voltage:
Maximum Current:
Motor Protection:

Connection
Discharge Port:

Available Lead Lengths:

Operating Conditions
Max. Fluid Temp.:
Mln. Fluid Temp.:

Dimensions and Weight
Dimensions:

Net Weight:

1.5 Kw (2 Horsepower)
3 phase. 220 volts at 400 Hz
6 amps
Thermal overload - Thermik Geratebau.
Disconnect Temperature: 176*F (80*C)
Rate Current: 5 amps
Current Overload - Incorporated into converter

1/2" Female NPT

30.50,75.100.125.150,175.200,250, and 300 feet

86*F (30*C)
34'F (1'C)

(Including pump and motor) 11.3* length xl .81"
diameter

5.5 Ibs., excluding motor lead
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GENERAL INFORMATION

Introduction
The ORION SA 210 is a portable battery-operated digital
pH meter for field, plant or laboratory use. It is designed
for versatile, easy operation, and can be used in or out
of the accompanying carrying case. The instrument is
lightweight and is designed to fit comfortably in the hand.
All controls are on the meter face, which allows one hand
calibration
The instrument measuring range is -1999 to +1999 mV,
and pH is displayed to two decimal places. The meter
has a large easy to read LCD display.

Instrument Description See Figure 1.

1 ON/OFF Switch Controls power to meter.

2 LCD Display Automatically displays data in large
numerals with negative polarity sign and decimal
point. pH values are displayed fromOto 14 withO.01
pH unit resolution. Millivolt range is -1999 to
+ 1999. Dissolved oxygen is measured from 0 to
14 ppm when meter is used with Model 97-08 Oxy-
gen Electrode.

3 Mode Control Provides operator with choice of
measuring sample in either pH or mV mode.

4 Calibration Control Used to standardize the
meter/electrode system in buffers of known pH..

5 Temperature/Slope Control Compensates for
variation in electrode slope or solution tempera-
ture.

6 Electrode Connection Accepts BNC connector
from combination electrodes and pin tip jack availa-
ble for use with separate half-cell reference elec-
trodes.

Orion Research
model SA 210

Figure 1
Face of the SA 210



INSTRUMENT SET-UP

Support Rod See Figure 2.
1 Attach support rod base to side of meter carrying

case and tighten clamp screw.
2. Insert support rod into base. Tighten by turning rod

clockwise.
3. Attach electrode holder to top of support rod.

electrode

Power Source
ORION SA 210 operates on one non-rechargeable
9-volt alkaline battery. Optional AC line adapters are
available lor both 110 and 220 volt mains. Refer to
ACCESSORIES, page 7

Battery Installation See Figure 3
1. Remove access panel on back of meter. No tools

are required. simply slide cover towards bottom of
meter.

2. Attach battery connector dip of meter to battery ter-
minals, install battery and replace access panel.

support rod

Figure 2
Support Rod and Clamp

Figure 3
Rear Access Panel Removed



INSTRUMENT SET-UP (continued)

Electrode Connections

1 Attach electrodes with BNC connectors directly to
the top of the meter. Refer to Figure 4.

2. Electrodes without BNC connectors may be used
with a commercially available BNC adapter (Orion
Cat. No. 090033). See Figure 5.
If using a combination electrode, electrode connec-
tion 3 is not used.

Figure 4
Electrode Connections

Legend

1 AC line adapter
2 BNC connector
3 Reference pin-tip connector

Meter Check-Out Procedure

1. Slide power switch to ON position.
2. Slide mode switch to pH. If LO BATT indicator on

LCD remains on, battery must be replaced.

3. When using optional AC line adapter, disregard step
2. Connect line adapter to meter and appropriate
power source.

4. Attach BNC shorting plug (Orion Cat. No. 090045)
to BNC connector on top of meter. Slide mode
switch to pH. Adjust calib knob to read a steady
7.00. If this cannot be done, refer to TROUBLE-
SHOOTING, page 6.

5. Remove the shorting plug. After successful com-
pletion of steps 1 -4, the meter is ready for use with
an electrode.

Figure 5
U.S. Standard Connector To BNC Adapter



MEASUREMENT PROCEDURES

pH Measurements See Figure 6.

Single Buffer Standardization

1. Sample and buffer temperature must be equal. Set
temp/slope control to buffer temperature (°C).

2. Place electrode in a buffer solution with pH value
within 1.5 units of the expected sample value and
stir moderately.

3. Slide mode switch to pH. Allow reading to stabilize,
then adjust calib control so that correct buffer value
at that temperature is displayed.

4. Remove electrodes from the buffer solution and
rinse.

5. Place electrodes into sample and stir moderately.
Allow reading to stabilize.

6. Record pH value displayed.

Two Buffer Standardization

NOTE: For maximum accuracy, perform a two buf-
fer calibration once at the beginning of each day.
This procedure provides the correct setting tor
temp/slopecontrol. Subsequent measurements
are made after a single buffer calibration.

1. Sample and buffer temperature must be equal. Set
temp/slope control to buffer temperature ,(°C).

2. Place electrode in pH 7 buffer and stir moderately.

3. Slide mode switch to pH. Allow reading to stabilize,
then adjust calib control so that correct buffer value
at that temperature is displayed.

4. Remove electrode from the buffer solution and rinse.

5. Place electrode in second buffer and stir moderate-
ly. Allow reading to stabilize.

6. Adjust temp/slope control until correct value of sec-
ond buffer is displayed. Remove electrode from
solution and rinse.

7. Place electrode in sample and stir moderately. Allow
reading to stabilize.

8. Record pH value displayed.
If sample temperature differs significantly from the buf-
fer temperatures used to calibrate, an adjustment can
be made. Raise or lower the temp/slope control from
its current setting, described in step 6. by the difference
between the actual temperature and the sample
temperature. For maximum accuracy use ATC probe.'

Figure 6
SA 210 Meter Set Up For Sample Measurement



MEASUREMENT PROCEDURES (continued)

Potentiometric Measurements

Potentiometric titrations are performed in mV mode
using either ion selective or redox electrodes with BNC
connectors. Detailed instructions for any ORION elec-
trode are given in the electrode instruction manual. Titra-
tion instructions are included in ORION Redox Elec-
trode (Model 96-78) Instruction Manual, or in standard
analytical chemistry texts. U.S. Standard to BNC
adapters are available from Orion (Cat.No. 090033).

Dissolved Oxygen Measurement

Dissolved oxygen measurements are displayed in ppm
when ORION Model 97-08-99 Dissolved Oxygen Elec-
trode is used with the SA 210 Meter. Follow the instruc-
tions in the electrode manual. Be sure to set meter mode
switch to pH.

TROUBLESHOOTING GUIDE

The following section covers troubleshooting that can
be performed without special tools or skills. The Orion
Technical Service Personnel can be consulted for
troubleshooting advice by calling 1-800-225-1480 or
617-864-5400. Outside North America contact your
local authorized ORION Representative.

Malfunction Possible Cause Remedy

No Display

More than one decimal
displayed
Erratic readings or drift.
Readings out of range.

No power to meter

mode switch is between
positions .

Electrode failure

Check that switch is in ON position.

Replace battery.
Check that adapter is receiving power and
is plugged in securely.
Adjust switch to proper position.

Follow meter checkout procedure. If meter
okay, check electrode.



INSTRUMENT WARRANTY NOTICE OF COMPLIANCE

ORION RESEARCH INCORPORATEDwarrants this in-
strument will operate for one year from the date of pur-
chase when used under normal laboratory conditions,
and in accordance with the operating limitations and
maintenance procedures given in the instruction
manual. In the event of failure within the warrant period,
Orion, or its Authorized Dealer, will, at Orion's option,
repair or replace the non-conforming instrument at no
charge to the customer.

THE WARRANTY DESCRIBED ABOVE IS EXCLUSIVE
AND IN LIEU OF ANY OTHER WARRANTY,
WHETHER STATUTORY. EXPRESS OR IMPLIED.
INCLUDING BUT NOT LIMITED TO. ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE AND ALL WARRAN-
TIES ARISING FROM COURSE OF DEALING OR
USAGE OF TRADE. EXCEPT TITLE. THE BUYERS
SOLE AND EXCLUSIVE REMEDY IS FOR REPAIR. OR
REPLACEMENTOFTHE DEFECTIVE INSTRUMENT
OR PART. OR REFUND OF THE PURCHASE PRICE;
BUT IN NO EVENT SHALL ORION (ITS CONTRAC-
TORS AND SUPPLIERS OF ANYTIER) BE LIABLE TO
THE BUYER OR ANY PERSON. IN CONTRACT OR
IN TORT (INCLUDING NEGLIGENCE) FOR ANY
SPECIAL. INDIRECT. INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Representations and warranties made by any person,
including dealers, representatives and employees of
Orion, which are inconsistent or in conflict with the terms
of this warranty shall not be binding upon Orion unless
in writing and signed by one of its officers.

This meter may generate radio frequency energy and
if not installed and used properly, that is, in strict accor-
dance with the manufacturer's instructions, may cause
interference to radio and television reception. It has
been type-tested and found to comply with the limits
for a Class B computing device in accordance with
specifications in Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protection
against such interference in a residential installation.
However, there is no guarantee that interference will
not occur in a particular installation. If the meter does
cause interference to radio or television reception,
which can be determined by turning the unit off and
on, the user is encouraged to try to correct the in-
terference by one or more of the following measures:

- Reorient the receiving antenna."

- Relocate the meter with respect to the receiver

- Move the meter away from the receiver.

- Plug the meter into a different outlet so that the meter
and receiver are on different branch circuits.

If necessary, the user should consult the manufacturer
or an experienced radio/television technician for addi-
tional suggestions. The user may find the following
booklet prepared by the Federal Communications
Commission helpful:

'Howto Identify and Resolve Radio-TV Interference Pro-
blems.'
This booklet is available from the U.S. Government Pnn-
ting Office, Washington. D.C. 20402. Stock No.
004-000-00345-4.

REPAIR AND SERVICE

A Return Authorization Number must be obtained from
Orion Laboratory Products Customer Service before
returning any product for in-warranty repair, replace-
ment or credit. Contact ORION by calling 1-800-225-
1480 (USA outside Mass.) or 617-864-5400. Outside
the USA and Canada consult your local in-country,
authorized Orion Laboratory Products Distributor for
product service information.



OPTIONAL ACCESSORIES

Cat. No. Description
815600 ROSS£ epoxy body, bulb guard

combination pH electrode

9104BN Laboratory grade combination pH elec-
trode (BNC connector)

910600 GX-series epoxy body, gel-filled combin-
ation pH electrode (BNC connector)

912600 GX-series epoxy body, gel-filled flask
combination pH electrode (BNC
connector)

913600 GX-series epoxy body, gel-filled flask
combination pH electrode (BNC
connector)

915600 RX-series refillable, epoxy body com-
bination pH electrode (BNC connector)

9162BN Combination pH electrode with rugged
bulb (BNC connector)

9163BN Combination pH electrode with needle
shape (BNC connector)

910004 pH 4 buffer packets, box of 25 packets,
each packet making 200 ml of buffer

910007 pH 7 buffer packets, box of 25 packets,
each packet making 200 ml of buffer"

910009 pH 9 buffer packets, box of 25 packets,
each packet making 200 ml of buffer

910104 pH 4.01 buffer, 475 ml bottle

910107 pH 7.00 buffer, 475 ml bottle

910110 pH 10.01 buffer, 475 ml bottle

970899 Dissolved oxygen electrode

910002 Electrode holder

090033 U .S. Standard to BNC connector adapter
090045 Shorting plug

020120 110V AC line adapter

020121 220V AC line adapter

020041 Shoulder strap and meter holder for
hands free operation

020042 Carrying case with foam insert, without
meter or accessories

020043 Support rod and guide

020044 Accessory pack includestwd60 ml bot-
tles and one 150 ml beaker

020045 Electrode rod stand for bench-top meter
use outside carrying case

If the line converters that Orion supplies, Cat No.
020121 and 020120. are not available, any line con-
verter meeting the following specifications may be used.

Converter for 120 VAC to 9 VDC
This specification describes an AC-to-DC power sup-
ply for use with ORION products.

Electrical Specifications

1. The power supply shall furnish rectified, filtered,
unregulated DC voltage.

2. The input voftage shall be 100-130 VAC, 47-63 Hz.

3. The open circuit output voltage shall not exceed
15.5 VDC at an input voltage of 130 VAC, 60 Hz.

4. The unit shall produce an output voltage not less
than 9.0 VDC with a load of 200 MADC at an input
voltage of 115 VAC, 60 Hz.

Mechanical Specifications
1. The power supply shall plug into two blade wall

outlets that are standard in North America for 115
VAC service.

2. Output cord shall terminate in a standard 3.5 mm
diameter phone plug. The tip shall be negative, the
sleeve positive.

Safety

1. The power supply shall be UL listed and CSA
approved.

Converter for 220 VAC to 9 VDC
This specification describes an AC-to-DC power sup-
ply for use with ORION Products.

Electrical Specifications

1. The power supply shall furnish rectified, filtered,
unregulated DC voltage.

2. The input voltage shall be 200-240 VAC, 47-63 Hz.

3. The open circuit output voltage shall not exceed
15.5 VDC at an input voltage of 240 VAC. 50 Hz.

4. The unit shall produce an output voltage not less
than 9.0 VDC with a load of 200 MADC at an input
voltage of 220 VAC, 50 Hz.

Mechanical Specifications

1. The power supply shall plug into wall outlets that are
appropriate for the area.

2. Suggested cord length is 1.5 meters long.

3. Output cord shall terminate in a standard 3.5 mm
diameter phone plug. The tip shall be negative, the
sleeve positive.



SPECIFICATIONS

The SA 210 Portable pH/mV Meter (Orion Cat. No.
021000) e for hand-held and bench-top use.

Modes
pH. mV. O2 (with O2 probe)

pH range
pH 0 to 14
pH resolution
0.01
mV range
-1999 to + 1999 mV showing negative polarity sign

mV resolution
1 mV
Temperature compensation
Manual

Sample temperature range
-5 to 105°C

Input impedance
> 100,000 megohms
Instrument drift
< 50 microvolts/°C

Input bias current
< ± 1 pico amp at 25°C and < ± 4 pico amps over full
operating range

Environmental requirements
5 to 45°C and 5 to 80% relative humidity, non-condensing
Isopotential point
pH 7 (fixed)

Power requirement
One 9 volt battery. Optional 110 or 220 volt line
adapter(s) available for AC line use.
Inputs
BNC combination and separate pin tip reference jack

Meter dimensions
14 cm X 14 cm X 4 cm

Meter weight
0.5kg
Meter case
Splash-proof, chemical resistant
Carrying case dimensions
38.1 cm x 27.9 cm x 11.4 cm
Carrying case weight
1.8kg



Two Buffer Calibration
1. Sample and buffers should be at the same temperature. Set

°C/slope control to buffer temperature (°C).
2. Connect electrode to meter and place into a beaker of pH 7.00

buffer and stir moderately.
3. Slide mode switch to pH. Allow reading to stabilize, then adjust

calib control so that correct buffer value at that temperature is
displayed.

4. Remove electrode from the buffer solution and rinse.
5. Place electrode into second buffer and stir moderately. Allow

reading to stabilize.
6. Adjust °C/slope control until correct value of second buffer is

displayed. Remove electrode from solution and rinse.
7. Place electrode in sample and stir moderately. Allow reading to

stabilize.
8. Record pH value displayed.

calib

Orion Research
model SA 210

< 1986 Oiion Research Incorporated.
ORION is a trademark registered in the U S Patent & Trademark OHice

Ptrnlec! in U S A
form 21010/6840

Pnn No 20M77 001



j£lU pH/mV METER

TRAINING GUIDE
The ORION SA 210 pH/mV Meter, for economical
pH/mV/O2/redox measurements in the lab or field.

• No-slip, one-handed grip. Ribbed design, and durable, dust and
splash resistant housing make this lightweight meter a superior
choice for outdoor, process, or active lab environments.

• Orion quality in a portable meter, and made in the U.S.A.

• Unique electrode rod and holder attaches to the carrying case -
making measurements easy to perform on a flat surface such as
your lab bench-top, a truck tailgate, or, a flat rock.

• Versatile neckstrap meter holder accessory allows hands-free
movement or converts to a sturdy stand for measurements on a
bench-top or flat surface.

Turn this card over for instructions on how to perform a two buffer
calibration. Consult the meter instruction manual for specifications
and further operational information.

L. J'

- ^ Orion Research
_ ' "c/iiopt model SA 210

ORION
Orion Research Incorporated
Laboratory Products Group
040 MEMORIAL DRIVE. CAMBRIDGE MA 02139 USA
TEL 617 864 5400. 800 225 1480 MLX 921466
IN EUROPE ORON RESEARCH AG
FAHULiBRUNNENStRASSE 3 CM 8700 KUSNACHT. SWITZERLAND
TEL 01 910 7658 MLX 57829



A.3
HACH MODEL AL-DT ALKALINITY TEST KIT



ALKALINITY (Phcnoiphtfaaldn and Total))

1. Select the ample 2. Inwt.clcwddivtry 3. Turn *e delivery 4.
itu^SalScArid tubeimoAetiwtic* taefeioejca.fe**** cyta*rcrpip«io

spond^ uujuof
»c the expected alkalinity bady.SeeF«rtL
conecmatienasmf/L SttpJrrSup.tor
cudum CCTOOMK

ooama- to zero and wipe vohnncfromTaw*/.
the tip. Thntfertbe ample imo

*250mL«tenmeyer
fiâ LDthnetoabOHt 100
mL
%i if necessary.

Range (mgrt- «s
CaC03)

10-40
40-160
100-400
200800
500-2000
10004000

Sample
Vblvm*
(mL)

100
2$
100
50
20
10

TitrsOoH
CaibMsc
(H^O,)

o.ieoo
0.1600
1.600
1.600
1.SOO
1.600

Catalog
NyfUDcr

143864)1
14388O1
14389-01
1438941
14389-01
14389-01

D«9«
MuWpltor

0.1
0.4
14
2.0
&0

10U»
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ALKALINITY, continued

5. Add tbe contests of
one FhenoiprKhakin
indicator Powder PiUow
and c*iri to mix.

/V««e.- X toiuien

6. If the sotaion turns
pinttioatetotoolorlcts
ead point. Pteovtte
delivery tube tip int& the
tohitiop 8Do iwjn 0>c
flaik while tiwon*
with aitteie tod.

7. Cakulaxe:

Oigil Multipliers

8> Add the cwtttnu of
ORB BlOCDQCJEOi OdCIK

Mediyl Rod Indictt9r
Powder PiDow» the
flask and wri 10 mix.

Four drops ofMttty

RooordttaeounuMTOT
diffts iccjuncd.

tnd-pebu otter.

: A tebtton of one

txftrlnSOaLef

va

ptoftfi tnd-poim
abr. VthtpHi.7 tad point

grtvi9*d point.



y. CootiAoe tfac tiBvbon
wtasulftricacidtoa
light pocniih WBe-gr*y

p1ry(pH4J). or i light

10. Calculate:

Cononatf.

TaWe 2. Record the
number of digits required

T*bte2

AlkaSinriy about 90 mg/L
AUcafirtity about ISO mg/L
AlKaPnfty about SOOmpA

Industrial waste or complex system

End 1
Point !

pMS.l
pW4^ i
p«4^ i
DM4.5 I
P«37
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ALKALINITY, continue

Table 3 Alkalinity Relatfenehlps

fteautto*
Titration

mwno)prnr«lain
A0taffnity±0

Alkalinity toss
tnav> ona half w
Total A*air%

PhenolprrmalOir)
AJkaRnityeqvaito
one half of Total

Afkatirrty

Pnenoipntnaiern
AfkAfinSfcj nranWH*

than one half of
Total AtValinity

Prvno^htnaiain
AUcahrtry equal to

Total AfkaJWty I

Hydroxide
AlkaHftrty

C

0

2 times me
DttaMiOnMfcBlata

nines Total
Alkalinity

Equal to the Tola!
AlKalmrty

Carbonate
Alkanrtty

0

Pf̂ rn^phtHate'n
AlKaiTnTjr

2 times the
Phenotprrthalein

AJtefiorrj'

? wnestrie

between Total and
Prwrto/pnthatein

Amenity

0 !

i
i

Bicarbonate
AfkafktKy

Equal to total

T-ifit AlkiVn^ .

"Mftus two time*
pnenonOTnaiein

AJKalinir/

0

0

0

Sampling and Storage
Collect samples in clean plastic or glass bottles. Fill completely and cap
tightly. Avoid excessive agitation or prolonged exposure to air. Samples
$hoald be analyzed as soon as possible alter collection but can be stored at
feast 2* boon by cooling to 4 °C (39 °F) or below. Warm to room
temperature before analyzing.

Accuracy Check (Standard Additions Method)
This accuracy check should be performed when interferences are
suspected or to verify analytical technique.

1. Snap the neck off an Alkalinity Veiuette Ampule Standard, 0300 N.

2. Use a TenSene Pipet to add 0.2 mL of standard to the sample titrated
in Step* 6 or 9. Resume n'tration back to the same end point Record
the number of digits needed.
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ALKALINITY, continued

3. Repeat, using two more additions of 0.1 mL. Titrate to the end point
after each addition.

4. Each O.lmL addition of standard should require 25 additional digits of
1.600 N titrant or 250 digits of 0.1600 N titrant. If these uniform
increases do not occur, refer to Appendix A, Accuracy Check and
Standard Additions in this manual to determine the cause.

Interferences
Highly colored or turbid samples may mask the color change at the end
point. Use a pH meter for these samples.

Chlorine may interfere with the indicators. Add one drop of 0.1 N Sodium
Thiosulfate to eliminate this interference.

Summary of Method
The sample is titrated with sulfuric acid to a colorimetric end point
corresponding to a specific pH. Pbenolphthatein alkalinity is determined
by titration to a pH of 8.3, as evidenced by the color change of
phenolphthalein indicator, and indicates the total hydroxide and one half
the carbonate present. M (methyl orange) or T (total) alkalinity is
determined by titration to a pH between 3.7 and S.I, and includes all
carbonate, bicarbonate and hydroxide.

Required Reagents
(varies with sample characteristics)

Description Cat. No
Alkalinity Reagent Set (about 100 tests)

Includes: (1) 943-99, (1) 942-99, (1) 14389-01, (1) 14388-01 22719-00
Bromcresol Green-Methyl Red Powder Pillows, 100/pkg ^ 943-99
Phenolphthalein Powder Pillows, lOO^pkg — _ .. .. 942-99
Sulfuric Acid Titration Cartridge, 1.600 N, each _ 14389-01
Sulfuric Acid Titration Cartridge. 0.1600 N. each 14388-01
Water, demineralired. 4 L „ - _ 272-56
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HACH MODEL DR/2000 TURBIDITY METER



TURBIDITY (o to
Method 8237

r, wastewater and seawater

Absorptometric Method*

I HMCR

7
MS

5
READ

ENTER

0

450 nm

READ
ENTER

1. Enter the stored
program number for
turbidity.

Press: 750 READ/ENTER

The display will show:
DIAL nm TO 450

Note: DR/2000s with software
versions 3.0 and greater will
displa\ "P" and the program
number.

Note: Instruments with sofr»'are
versions 3.0 and greater will not
displa\ "DIAL nm TO" message
if the wavelength is already set
correctly. The display will show
the message in Step 3. Proceed
with Step 4.

2. Rotate the wavelength
dial until the small display
shows:

450 nm

3. Press: READ/ENTER

The display will show:
FTU TURBIDITY

5. Place the blank into
the cell holder. Close the
light shield.

Note: The Pour-Thru Cell
cannot be used with this
procedure.

6. Press: ZERO

The display will show:
WAIT

then:
0. FTU TURBIDITY

7. Pour 25 mL of sample
into another sample cell.
Immediately place this
sample cell into the cell
holder. Close the light
shield.

Note: The sample must he well
mixed before transferring it to
the sample cell.

4. Pour 25 mL of
demineralized water (the
blank) into a sample cell.

Note: For highly colored
samples, a filtered portion of the
sample is used in place of the
demineralized water.

READ
ENTER

8. Press. READ/ENTER

The display will show:
WAIT

then the result in Formazin
Turbidity Units (FTU) will
be displayed.

Note: In the constant-on mode,
pressing READIENTER is not
required. WAIT will not appear.
When the display stabilizes, read
the result.

'Adapted from FWPCA Melhodsfor Chemical Analysis of Water and Wastes. 275 (1969)

649



TURBIDITY, contirlft

SAMPLING AND STORAGE
Collect samples in clean plastic or glass bottles.
Samples should be analyzed as soon as possible after
collection but can be stored 48 hours by cooling to
4 °C (39 °F). Warm samples to room temperature
before analyzing.

i.

ACCURACY CHECK
Standard Solution Method
The stored program has been calibrated using a milky
white suspension of a polymer called formazin. Standard
formazin solutions for checking the accuracy of the test
can be prepared using the following procedure:

a) Dissolve 1.000 gram of hydrazine sulfate in
demineralized water and dilute to the mark in a 100-mL
volumetric flask.

b) Dissolve 10.00 grams of hexamethylenetetramine in
demineralized water and dilute to the mark in a 100-mL
volumetric flask.

c) Mix 5.0 mL of each solution in a 100-mL volumetric
flask and allow to stand undisturbed for 24 hours at
25 ±3 °C (77 ±5 °F). Standing temperature is important
for correct polymer formation.

d) Dilute to the mark and mix.

The turbidity of this stock solution is 400 FTU and it
should be prepared monthly. Dilutions used for
standard solutions must be prepared fresh daily. A
more convenient prepared formazin stock solution.
4000 NTU (or 4000 FTU), is available from Hach.

PRECISION
In a single laboratory, using a standard solution of 140
FTU and one representative lot of reagent with the
DR/2000, a single operator obtained a standard
deviation of ±2 FTU.

SUMMARY OF METHOD
The turbidity test measures an optical property of
the water sample which results from the scattering
and absorbing of light by the paniculate matter
present. The amount of turbidity registered is
dependent on such variables as the size, shape and
refractive properties of the particles.

This procedure is calibrated using formazin
turbidity standards and the readings are in terms of
formazin turbidity units (FTU). This test cannot be
used for EPA reporting purposes but may be used for
day to day in-plant monitoring. [A formazin
turbidity unit (FTU) is equivalent to a nephelometric
turbidity unit (NTU) when readings are made on a
nephelometer.]

OPTIONAL REAGENTS
Description Units
Formazin Stock Solution, 4000 NTU 500 mL
Hexamethylenetetramine j 500 g ..
Hydrazine Sulfate .' 100 g ..
Water, demineralized 4 L ...

OPTIONAL APPARATUS
Flask, volumetric, Class A, 100 mL each ..
Flask, filter, 500 mL each ..
Filter Holder each ..
Filter Pump, aspirator each ..
Pipet Filler, safety bulb each ..
Pipet, volumetric, Class A, 5.0 mL each ..
Stopper, rubber, one-hole, No. 7 6/pkg .
Tubing, rubber, 5/16" I.D 12 feet
Tweezers, plastic each ..

Cat No.
2461-49
1878-34

. 742-26

. 272-56

14574-42
.. 546-49
13529-00
. 2131-00
14651-00
14515-37
. 2119-07
.. 560-19
14282-00

Related Products
For the most precise turbidity measurements, the Hach Model 21 OOP Portable Turbidimeter, Model 18900 Ratio Turbidimeter. or Model
43900 Ratio Turbidimeter/XR are recommended. These instruments are true nephelometers that meet all the performance requirements for
turbidity measurements described in APHA Standard Methods, the EPA Methods of Chemical Analysis of Water and Wastes and the
Federal Register.

For additional ordering information, see final section.
In the U.S.A. call 800-227-4224 to place an order.
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APPENDIX B

SAMPLE DOCUMENTATION FORMS



GROUNDWATER SAMPLING FORM

Date/Time Well I.D.
Location
Sampler
Weather: Wind
Well Secure (Y/N)
Total depth:
Wetted Casing Volume
Screen Interval (ft)
pH meter calibrated (Y/N)
Turbidimeter calibrated (Y/N)

Others present
. Precipitation .Temperature
Comments
- Depth to Water = HUft)

. Actual Purge Volume
. Pump Intake Depth (ft)

. Conductivity meter calibrated (Y/N)

PURGE LOG

Conductivity Turbidity Temperature Water Depth
Time (Mmhos/cm) pH (NTU) (°C) (ft)

Initial

Purge flow rate (mL/min) Sampling flow rate (mL/min).
Sample ID No. of Containers
Alkalinity Determined at wellhead? (Y/N)

Comments

Wetted Casing Volume (gal.) = Hi x 0.653 (4 in. casing)
= Htx 0.163 (2 in. casing)



r^ ^^^^> Analysis Request &. Chain of Custody
Client Name:

Address/Phone:

Client Contact:

Prefect Name:

Project Number

Project Location:

Invoice To:

SAMPLE ID

-

DATE TIME comp grab

Client/Consultant Remarks:

Requested TAT

24hr Q 72hr Q

48hr Q Standard Q

Other Q

matrix

if
&&

if
?l

bottle

3
"So

n N

.y

la.'**
cuU

size

N

T N

O i--i<

£ g
—t 00
1 «
^ 00

Record
pres.

II
fy^ O

o
0 cs

n i
-. 0) N

um
be

r 
of

 C
on

ta
in

er
s

SPL Workorder No: H- '1284
pagt_

Requested Analysis

Laboratory remarks:

Special Reporting Requirements Fax Results Q Raw Data Q

Standard QC Q Level 3 QC Q Level 4 QC Q

1. Relinquished by Sampler

3. Relinquished by:

S. Relinquished by:

dale

date

date

of==_

Intact? QY Q

Temp:
Special Detection Umiis (specify):

lime

lime

lime

-J
1

PM review (initial):

2. Received by:

4. Received by:

6. Received by Laboratory:

Q 8880 Interchange Drive, Houston. TX 77054 (713) 660-0901

Q 459 Hughes Drive. Traverse City. MI 49684 (616) 947-5777

Q 500 Ambassador Caffcry Parkway, Scott, LA 70583 (318) 237-4775

Q 1511 E. Orangethorpe Avenue, Fullerton. CA 92631 (714) 447-6R68
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Houoton Lighting & Pov/er^ompaoy
W. A . PARISH PROJECT

DOCUMENT REVIEW SHEET
CORRESPONDENCE SERIAL MUM3E

l«f V/^B* V I » • fc~ i » • • • v* • • *• * « »jr • • •• •• •
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""ORrGlrTAVfO: ~CC:

CC. W/0 ATTACH. TO: D. M. KdSper

SUBJECT:

DATE ISSUED

DATE ACTION REQUIRED

REVIEWER

REVIEW COOR.

OTHER

RESP FROM: REVIEWER D

BY

REVIEW COORDINATOR DOTHER

DATE.

OF
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r. As
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f ko.
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cWt >HOUSTON LIGHTING § POWER CBK-ANY

Environmental Protection Department/Water Quality
Site Inspection Report

SITE: Vl.CLPftg.VSU
DATE OF INSPECTION:
REGULATORY AGENCY:
CONDUCTING OFFICIAL(S):
ENV. PROT. DEPT. REPRESENTATIVE Q J : T>.fe PJJ\M t V.
OTHER PARTICIPANTS: .̂u

NATURE OF INSPECTION: NMEW 1JMTTS S^ I
PLANT AREAS INSPECTED:

A: OUTFALL \Q\ . 2.P>\
COMMENTS!^

^B: OUTFALL
COMMENTS: n&.\\w ^VAAAictrMAtr ur>iKE»t n<u w.«^ -̂ r>

C: OUTFALL_JiOL
COMMENTS:

D: OUTFALL
COMMENTS:

E: OUTFALL__
COMMENTS:

F: OUTFALL —
COMMENT^:

PARALLEL SAMPLES COLLECTED: ~!
SUMMARY POTENTIALLY NONCOMPLIANT AREAS:

OVERALL STATUS:.

REPORT BY VMvJ • DATE

K.H W
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Houston Lighting
& Po\w»r Company

Oj K. M. WHELAN

MEXJ Fti£

Ai
CECP



SOUTHERN PETROLEUM LABORATORIES. INC.

P.O. BOX 20807
HOUSTON, T E X A S 77026
(713) 668 4448

P.O. BOX 52768
LAFAYETTE. LOUISIANA 7O51
(318) 984 2374

Mr. Richard Patyrak
Houston Lighting f, Power Company
Energy Development Complex, Room C
P. 0. Box 1700
Houston, Texas

275

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No. :
Description:

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Iron
Sodium
Total Dissolved Solids
Chloride
Sulfate
PH '
Alkalinity
Chemical Oxygen Demand

January 31, 1978
12001
Temp C, NW Corner

0 . 0 2
0.4

,01
£0.1

0.3 »
£0.1

- 8.1.
£0 .005
Z.0.05
Z .0 .02
L 0 .05

1.10
102
440
2880
840
7 8 0 -
1.68

Z. 1
282

January 31, 1978
12002
MCW North _

Z.0.0'2
L 0.4

1
8

L 0.1
0.3

Z 0
1

Z-0.005
Z0.05
L 0.02
L 0.05
0.86
15.
.320
820
60
540
2.10

All values in mg/1 except pH

Southern Petroleum Laboratories, Inc

- --Sammy Russo^
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SOUTHERN PETROLEUM LABORATORIES, INC.

V

P.O. BOX 20807

P.O. BOX 82768
LAFAYETTE. LOUISIANA 7050
1318) 984-2374

Mr. Richard Patyrak
Houston Lighting 5 Power Company
Energy Development Complex, Room C 275
P. 0. Box 1700
Houston, Texas .

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No.:
Description:

Arsenic
Barium
Cadmium
Chromium *
Copper •'*
Lead
Manganese
Mercury
Nickel
Selenium

Iron
Sodium
Total Dissolved Solids
Chloride v

Sulfate
PH '
Alkalinity
Chemical Oxygen Demand

January 31, 1978
11997
Temp. C, SW Corner

£0.02

January 31, 1978
11998
Temp. Pit B, SE Corner

All values in mg/1 except pH

Southern Petroleum Laboratories, Inc.

_
Sammy

ENVIRONMENTAL PROTECTION OLPT
WATER QUALITY



SOUTHERN PETROLEUM LABORATORIES. INC.

P.O. BOX 20807
HOUSTON. TE XAS 77026
(713)6684448

P.O. BOX S2768
LAFAYETTE. LOUISIANA 705
(318) 984-2374

Mr. Richard Patyrak
Houston Lighting f, Power Company
Energy Development Complex, Room C 275
P. 0. Box 1700
Houston, Texas

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No. :
Description:

Arsenic
Barium
Cadmium
Chromium
Copper,
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Iron i
Sodium
Total Dissolved Solids
Chloride -
Sulfate
PH '
Alkalinity
Chemical Oxygen Demand

January 31, 1978
12007
Temp. Pit A. SE Corner

L 0.02
£0.4
L 0.01
L 0.1

Z~o!i*
£ o!o05
/. 0.05
£-0.02
Z. 0.05

380
1270
64
900

January 31, 1978
12008
MCW South _

L 0.02
A0.4
£0.01
£ 0.1

£ 0.1
2.0,

/ 0.005
£0.05
/-0.02
L 0.05

3.90
SS -
520 -
2230

1600
1.61

L 1
11

All values in mg/1 except pH

Southern Petroleum Laboratories, Inc.

Sammy Russo



SOUTHERN PETROLEUM LABORATORIES, INC.

P.O. BOX 20807

P.O. BOX 52768
LAFAYETTE. LOUISIANA 706C
(318) 984-2374

Mr. Richard Patyrak
Houston Lighting 5 Power Company
Energy Development Complex, Room C 275
P. 0. Box 1700
Houston, Texas

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No.:
Description:

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Iron -
Sodium
Total Dissolved Solids
Chloride
Sulfate
PH '
Alkalinity
Chemical Oxygen Demand

All values in mg/1 except pH

January 31, 1978
12009
Temp. Pit C.NECorner

£0.02
£0.4
LO.Ol
L 0.1
, 0.3,

L 0.1
7.6"

Z.0.005
£ 0 . 0 5
£ 0 .02
L 0 .05

1.26
121
420,
2360
798 -

.71
)
78

Janaury 31, 1978
12010
Temp. Pit A. NW Corner

Southern Petroleum Laboratories, Inc.

Sammy Rus

FEB9 1978

ENVIRONWFN'-M PROTECTIOH REEL



SOUTHERN PETROLEUM LABORATORIES, INC.

P.O. BOX 20807
HOUSTON. TE XAS 77026
(713) 668 4448

P.O. BOX S2768
LAFAYETTE. LOUISIANA 70BC
(318) 984-2374

Mr. Richard Patyrak
Houston Lighting 5 Power Company
Energy Development Complex, Room C
P. 0. Box 1700
Houston, Texas

275

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No.:
Description:

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Iron
Sodium
Total Dissolved Solids
Chloride
Sulfate
PH •
Alkalinity
Chemical Oxygen Demand

January 31, 1978
12003
Temp. Pit B, SW Corner

/.0.02
Z.0.4
£.0.01
L 0.1

0.4
L 0.1

2 . 2
L 0.005
L 0.05
£0.02
/_0.05

0.73
29
280
1120
120
480

198

January 31, 1978
12004
Temp. A,Sw Corner

/-0.02
/-0.4
f- 0.01
L 0.1

0.4
^0.1

2.1
Z0.005
/.0.05
/-0.02
£0 .05

0.73
21
330
1250
66
940

.1-^82
• L i;

4

All Values in mg/1 except pH

Southern Petroleum Laboratories, Inc.

Sammy

FE89 1978
ENVIRON WMPROTECTIOH WO.

WAI CR QUALITY



SOUTHERN PETROLEUM LABORATORIES, INC.

P.O. BOX 20807
HOUSTON.TEXAS 77026
(713)668-4448

P.O. BOX 52768
LAFAVETTE. LOUISIANA 7OS
(318) 984-2374

Mr. Richard Patyrak
Houston Lighting $ Power Company
Energy Development Complex, Room C 275
P. 0. Box 1700
Houston, Texas

W. A. PARISH
Special Samples
January 1978

Invoice No. 69219

Sample Date:
SPL No.:
Description:

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc
Iron
Sodium
Total Dissolved Solids
Chloride
Sulfate
PH '
Alkalinity
Chemical Oxygen Demand

January 31, 1978
12005
Temp Pit A, NE Corner

L 0 .02
L 0.4

Z O . l
2.8

£ 0.005
£ 0.05
/ .0.02
£0 .05

0.74
22
330
1270
76
880
1.88

8

January 31, 1978
12006
Temp Pit C, SE Corner

All values in mg/1 except pH

Southern Petroleum Laboratories, Inc.

Sammy
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Revised Part A Application
W. A. Parish Generating Station

The Part A application prepared in August 1980 listed several wastes/
facility components which have been removed in the revised Part A. These
wastes/components are discussed below:

1. Demineralizer Regenerant Inorganic Sludge

This sludge accumulates at the bottom of concrete tanks which store
low volume wastes including demineralizer regenerant. Based on EP
toxicity analyses submitted to your office on April 8, 1981 (letter
attached) , this waste has been declassified to a Class II waste
(TWC 241470).

2. Metal Cleaning Inorganic Sludge

This sludge accumulates at the bottom of concrete tanks which store
inorganic wastes including hydrochloric acid boiler and equipment
cleaning wastes. Based on EP toxicity analyses submitted to your
office on April 8, 1981 (letter attached) , this waste has been de-
classified to a Class II waste (TWC 2412101.

3. Metal Cleaning Organic Acids/M«tal Cleaning Organic Acids Collection
Tanks

This waste is generated from ammoniated citric acid or hydroxyacetic-
formic acid boiler and equipment cleanings. It is stored in concrete
tanks prior to being injected in an energy-producing boiler for incinera-
tion. Based on EP toxicity analyses submitted to yow£0($fg{jie on April 8,
1981 (letter attached) , this waste has been declassified to a Class II
waste (TWC' 215290). . fi ̂

4. Metal Cleaning Organic Sludge
=»Em,<r CC..IKO '

This sludge accumulates at the bottom of concrete tanksrĵ M̂ h store
organic acids. Based on EP toxicity analyses submitted to your office
on April 8, 1981 (letter attached), this waste has been declassified
to a Class II waste (TWC 248990).

5. Chemical Waste Treatment System Sludge/Chemical Waste Treatment Systems
& Ash Disposal Area

Concrete chemical waste treatment systems are used to treat demineralizer
regenerant and inorganic metal cleaning waste (when generated) prior
to NPDES discharge. The sludge which accumulates in the settling chamber
of the treatment systems is pumped to the sludge handling system prior
to disposal in the ash disposal area (listed as Facility Number 01,
Lagoon/Pond, under Part III of Notice of Registration) . Based on EP
toxicity analyses submitted to your office on February 23, 1981 (letter
attached) , this sludge has been declassified to a Class II waste
(TWC 240540).



6. Waste Oil and Sludge/Waste Oil and Sludge Collection Facilities

Oily sludge generated from the oily waste treatment systems is
classified as a Class I nonhazardous or Class II waste, depending
on the amount of oil present in the sludge. The attached EP toxicity
analyses of oily sludge indicate that no hazardous constituents are
present.

7. Asbestos In Insulation

Insulation containing asbestos is classified as a Class I nonhazardous
waste (TWC 170750). Asbestos, originally listed on the Part A applica-
tion, is not an EPA listed hazardous waste.

8. Inorganic Acids Collection Ponds

The three inorganic impoundments identified in Table III-2 and Table
III-4 of the August 1980 Part A application were excavated in 1977 for
temporary use during construction of Units 5 & 6. On an intermittent
basis, the impoundments collected boiler blowdown and inorganic metal
cleaning waste from pre-operational cleanings of Units 5 & 6. These
wastes were then transferred to Units 5 & 6 concrete tank wastewater
treatment system for treatment orior to NPDES discharge. Hazardous
waste entered the impoundments on four separate occasions during pre-
operational cleanings, the last event being an inorganic metal cleaning
in September 1978.

No wastewater entered the three impoundments after early 1980. The
above-ground piping to the impoundments was removed during construction
of Units 7 & 8 wastewater treatment system which was in service by
June 1980. By March 1982, all three impoundments had been filled in
and graded over. No dirt was removed from the impoundments during this
activity.

The following pages of the Part A application have been revised to reflect current
hazardous waste management practices at the W. A. Parish Generating Station.



W. A. Parish Generating Station

Table MM Generated Hazardous Wastes and Management Activities

Estimated
1983

Verbal
Description

of Waste
Demineralizet Acid and
Base Regeneration
Wastewater
Inorganic Metal
Cleaning Waste

Spent Solvents

Paint Thinner
Blasting Material
Contaminated with Lead

TDWR
Sequence
Number

010
Oil

013

008

009

TOWR
Waste Code

Number

902570
902560

903070

910100

910110

973280

EPA EPA
Hazard Hazardous Off Site
Code Waste No. Disposal

C D002

C D002

I D001 X
D001

I.T F003.F005 X

E D008 X

(Check applicable items) Quantity
OnSite r..n.,,t.j

Storage'

X

X

X

X

X

Processing1 Disposal (Ibs)

9*
X 2.1x10

x 7-5. x l O 5

X 4. O x 104

2.6x l0 3

5**
7.8x 10

SIC
Code
and

Process

Water M
4911 - Treatment^

Boiler & Cc
4911 -denser C]

4911 — Decreasing

4911 - Painting

4911 - Painting

Ul

* Total quantity discharged fromnl$w volume iste tanks under NPDES permit.

** Anticipated 1984 annual quantity -gene^|ted (Ibs).
1 "Storage" means the interim containment or control of waste after generation and prior to ultimate disposal.

2 "Processing" means the extraction of materials, transfer, volume reduction, conversion to energy, or other separation and
preparation of solid waste for reuse or disposal, including the treatment or neutralization of hazardous waste so as to render such
waste nonhazardous, safer for transport, amenable for recovery, amenable for storage, or reduced volume. The "transfer" of solid
waste for reuse or disposal as used above, does not include the actions of a carrier in conveying or transporting solid waste by truck,
ship, pipeline, or other means.

10



W. A. Parish Generating Station

Table I I 1-2 Hazardous Waste Management Fa c i l i t y Component Summary Sheet

Verbal Description of Waste

Process (see last column in Table I I I-1)

TDWR Sequence Number of Waste ( i f assigned)

Demineralizer Acid and
Base Regeneration Waatewater

Water Treatment

010. Oil

Indicate the f a c i l i t y components used for storage/processing/disposal of the above-
specified waste by entering the number of such fa c i l i t y components by which this waste
is managed.

Lagoon/Pond (unlined)

Lagoon/Pond I Iined)

Basin (earthen, above-grade lined)

Basin (earthen, above-grade unlined)

Basin (earthen, below-grade lined)

Basin (earthen, below-grade unlined)

Basin (concrete, above-grade lined)

Basin (concrete, above-grade unlined)

Basin (concrete, below-grade lined)

Basin (concrete, below-grade unlined)

Basi n (other)

Pit (Iined)

Pit (unIined)

Incinerator

Open Controlled Incineration Area

Boiler (energy-producing)

L a n d f i l l (sanitary)

_. L a n d f i l l (surface, open)

L a n d f i I I (other)

* Part of wastewater treatment unit

*2
MM^BB

*1

Landfarm

Landspreading Area

Spray Irrigation Area

Flood Irrigation Area

Septic Tank/Drain Field

Injection Wei I

Tank (surface storage)

Tank (sub-surface storage)

Tank (surface processing)

Tank (sub-surface processing)

Tank (other) RECEIVED"

Drum Storage Area (open) ',;jy ^ « IQQ

_^ Drum Storage Area (enclosed)
'T CC

Drum Storage Area (other)

Bulk Storage Area (open)

Bulk Storage Area (enclosed)

Bulk Storage Area (other)

Other (specify _



W. A. Parish Generating Statiot.:atio

Table I I 1-2 Hazardous Waste Management F a c i l i t y Component Summary Sheet

Verbal Description of Waste

Process (see last column in Table I I I-1)

TDWR Sequence Number of Waste (if assigned)

Inorganic Metal
Cleaning Waste

Boiler & Condenser Cleaning

013

Indicate the f a c i l i t y components used for storage/processing/disposal of the above-
specified waste by entering the number of such facil i t y components by which this waste
is managed.

Lagoon/Pond (unlined)

Lagoon/Pond (lined)

Basin (earthen, above-grade lined)

Basin (earthen, above-grade unlined)

Basin (earthen, below-grade lined)

Basin (earthen, below-grade unlined)

Basin (concrete, above-grade lined)

Basin (concrete, above-grade unlined)

Basin (concrete, below-grade lined)

Basin (concrete, below-grade unlined)

Basi n (other)

Pit I Iined)

Pit (unIined)

Incinerator

Open Controlled Incineration Area

Boiler (energy-producing)

L a n d f i l l (sanitary)

. L a n d f i l l (surface, open)

Landf i I I (other)

* Part of wastewater treatment unit

ll

*2

Landfarm

Landspreading Area

Spray Irrigation Area

Flood Irrigation Area

Septic Tank/Drain Field

injection Wei I

Tank (surface storage)

Tank (sub-surface storage)

Tank (surface processing)

Tank (sub-surface processing)

Tank (other) RECEIVED

Drum Storage Area <ope*J, , ,,

Drum Storage Area (enclosed)
-'=RN T CC

Drum Storage Area (otherITT>WP

Bulk Storage Area (open)

Bulk Storage Area (enclosed)

Bulk Storage Area (other)
ii

Other (specify



W. A. Parish Generating Static.

Table I I I-2 Hazardous Waste Management F a c i l i t y Component Summary Sheet

Verbal Description of Waste

Process (see last column in Table I l l - l )

TDWR Sequence Number of Waste (if assigned) QQ8

Spent Solvents

Deereasine

Indicate the f a c i l i t y components used for storage/processing/disposal of the above-
specified waste by entering the number of such f a c i l i t y components by which t h i s waste
i s managed.

Lagoon/Pond ( u n l i n e d )

Lagoon/Pond ( I inedI

Basin (earthen, above-grade lined)

Basin (earthen, above-grade u n l i n e d )

Basin (earthen, below-grade l i n e d )

Sasin (earthen, below-grade unlined)

Basin (concrete, above-grade l i n e d )

Basin (concrete, above-grade unlined!

Basin (concrete, below-grade l i n e d )

Basin (concrete, below-grade u n l i n e d )

Basin (other)

P i t ( I ined)

P i t (unI i ned )

Inc i nerator

Open Controlled Incineration Area

Boil e r (energy-producing)

Land f i l l (san i tary)

L a n d f i l l (surface, open)

Landf i l l (other)

Landfarm

Landspreading Area

Spray Irrigation Area

Flood I r r i g a t i o n Area

Septic Tank/Drain F i e l d

Injection Wei I

Tank (surface storage)

Tank (sub-surface storage)

Tank (surface processing)

Tank (sub-surface processing)
RECEIVED

Tank (otner)
f QV ; i] 198'

1 Drum Storage Area (open)

1 Drum Storage Area (enclose^) w

""?wr:

Drum Storage Area (other)

Bulk Storage Area (open)

Bu l k Storage Area (enclosed)

Bulk Storage Area (other)

X Other (specify Mixed with

waste oil for pickup by a I

waste oil recycling firm



W. A. Parish Generating Statioi.

Table I I 1-2 Hazardous Waste Management F a c i l i t y Component Summary Sheet

Paint ThinnerVerbal Description of Waste

Process (see last column in Table I l l - l ) Painting

TDWR Sequence Number of Waste (if assigned) 009

Indicate the f a c i l i t y components used for storage/processing/disposal of the above-
specified waste by entering the number of such facil i t y components by which this waste
is managed.

Lagoon/Pond (unlined)

Lagoon/Pond (lined)

Basin (earthen, above-grade lined)

Basin (earthen, above-grade unli...d)

Basin (earthen, below-grade lined)

Basin (earthen, below-grade unlined)

Basin (concrete, above-grade lined)

Basin (concrete, above-grade unlined)

Basin (concrete, below-grade lined)

Basin (concrete, below-grade unlined)

Basin (other)

Pi t (Iined)

P i t ( u n I i n e d )

Incinerator

Open Controlled Incineration Area

Bo iIer (energy-produci ng)

LandfiI I (sanitaryI

L a n d f i l l (surface, open)

La n d f i I I (other)

Landfarm

_ Landspreading Area

_^ Spray Irrigation Area

_̂ ^ Flood Irrigation Area

Septic Tank/Drain Field

Injection Wei I

Tank (surface storage)

Tank (sub-surface storage)

_ Tank (surface processing)

_^ Tank (sub-surface processingj
RECEIVED

Tank (other)

1 Drum Storage Area (open) w

1 Drum Storage Area" rend*sed)••«•"
"•̂ we:

Drum Storage Area (other)

Bulk Storage Area (open)

_ Bulk Storage Area (enclosed)

_ Bulk Storage Area (other)

Other (specify



Table I I 1-2 Hazardous Waste Management Facility Component Summary Sheet

Verbal Description of Waste Blasting Material Contaminated With Lead

Process (see last column in Table I l l - l ) Painting

TDWR Sequence Number of Waste (if assigned)

Indicate the f a c i l i t y components used for storage/processing/disposal of the above-
specified waste by entering the number of such facility components by which this waste
is managed.

Lagoon/Pond (unlined)

Lagoon/Pond (lined)

Basin (earthen, above-grade lined)

Basin (earthen, above-grade unlined/

Basin (earthen, below-grade lined)

Basin (earthen, below-grade unlined)

Basin (concrete, above-grade lined)

Basin (concrete, above-grade unlined)

Basin (concrete, below-grade lined)

Basin (concrete, below-grade unlined)

Basin (other)

Pit (lined)

Pit 'unlined)

Incinerator

Open Controlled Incineration Area

Bo iIer (energy-produc i ng(

Landf i I I (sani tary)

L a n d f i l l (surface, open)

Lanaf i I I (other)

_ Land farm

_ Landspreading Area

___^ Spray Irrigation Area

_ Flood Irrigation Area

_ Septic Tank/Drain Field

_ Injection Wei I

_ Tank (surface storage)

_ Tank (sub-surface storage)

_ Tank (surface processing)

_ Tank (sub-surface processing)
RECEIVED

_ Tank (other )

_ Drum Storage Area (open™ -

_ Drum Storage Area

_ Drum Storage Area (other)

_ Bulk Storage Area (open)

X Bulk Storage Area (enclosed)

_ Bulk Storage Area (other)

- Other (specify _



Table 1 1 1 - 4 Hazardous Waste f a c i l i t y Components L i s t

Approximate
Faci I i ty Component Status Design Capacity Number of Date

T D W R Y e a r s i n
Name Seq. No. I n a c t i v e Active Proposed (cu yds) (gal ) (Ibs) Ut i I ized Serv ice

2 compartments of
Tank (surface storage) X 232,000 gal, ea. 6 1978

T̂Verbal Description: Lined concrete tank for collection of low volume wastes, including demineralizer regeneration waste-

water from Units 1-4 and Units 5 & 6, prior to treatment. Treated wastewater is discharged via NPDES permit.
2 compartments of

Tank (surface storage) £*? '_ X 196.000 gal, ea. 4 1980

Verbal Description: Lined concrete tank for collection of low volume wastes including demineralizer regeneration waste-

water from Units 7 & 8. prior to treatment. Treated wastewater is discharged via NPDES permit.

Tank (sub-surface storage)-ff^ X 82,000 6 1978

Verbal Description: Lined concrete tank for col ection of demJneralizer regeneration wastewater from Units 1-4 prior to

transfer to Units 5 & 6 low volume waste tank. _____________________
2 compartments of

Tank (surface storage) X 807,000 gal, ea. 6 1978

Verbal Description: Lined concrete tank for collection of inorganic wastes including inorganic metal cleaning wastes

from Units 1-4 and Units 5 & 6, prior to treatment. Treated wastewater is discharged via NPDES permit.
2 compartments of

Tank (surface storage) X 1.189.000 gal, ea. 4 1980

Verbal Description: Lined concretiggtanH for collection of inorganic wastes including inorganic metal cleaning wastes

from Units 7 & 8. prior to tjeaEmenĵ  Tgjeated wastewater is discharged via NPDES permit.
n — g ~ ~ ~ ~ 2 0 , 0 0 0 and

Tank (sub-surface storage) eg j X 54.000 6 1978

r.
Verbal Description: Two lined concrete tanks for collection of inorganic metal cleaning wastes from Units 1-4 prior

to transfer to Units 5 & 6 inorganic metal cleaning waste tank.

Note: All above facilities are part of wastewater treatment units.
-14-



W. A. Parish Generating Station

Table I I 1-4 Hazardous Waste F a c i l i t y Components List

Faci I i ty Component Status Design Capacity Number of Date
TDWR Years in

Name Seq. No. Inact ive Act ive Proposed (cu yds) (gal ) ( Ibs) Ut j I ized Service

Boiler (energy-producing) 04 x NA NA NA

Verbal Description: Three boilers for incineration of spent solvents mixed with waste oil.

Drum Storage (open) 05 X NA 4 1980

Verbal Description:

o
-CO-

Verbal Description: Drum storage area for waste paint thinner and spent solvents prior to off-site disposal.

Drum Storage (enclosed) 05 X NA 4 1980

Verbal Description: Drtm storage area for waste paint thinner and spent solvents prior to off-site disposal.

Bulk Storage Area (enclosed) X NA 1 1984

Verbal Description: Enclosed bins for storage of blasting material prior to off-site disposal.

Verbal Description: •*' |

-14-



Attachment G
W. A. Parish Generating Station

Process Description for Hazardous Waste Streams

1. Demineralizer Acid and Base Regeneration Wastewater (EPA Hazard Code C)

Demineralizer regeneration wastewater is collected and treated in a series
of concrete and'metal tanks. The waste from Units 1-4 is collected in a
concrete tank and then transferred to Units 5 & 6 concrete low volume
waste tank where it mixes with demineralizer regenerant from Units 5 & 6.
The waste from Units 7 & 8 is collected in Units 7 & 8 concrete low volume
waste tank. Demineralizer regenerant is then pumped from each of the two
low volume waste tanks to its respective chemical waste treatment system
(metal tanks) for pH adjustment and suspended solids removal. Treated
wastewater is discharge in accordance with the NPDES discharge.

2. Inorganic Metal Cleaning Waste (EPA Hazard Code C)

Inorganic metal cleaning waste is collected and treated in a series of
concrete and metal tanks. The waste from Units 1-4 is collected in con-
crete tanks and then transferred to Units 5 ^ 6 concrete inorganic metal
cleaning waste tank where it mixes with inorganic waste from Units 5 & 6.
The waste from Units 7 & 8 is collected in Units 7 & 8 concrete inorganic
metal cleaning waste tank. Inorganic metal cleaning waste is then pumped
from each of the two inorganic metal cleaning waste tanks to its respective
chemical waste treatment system (metal tanks) for pH adjustment, suspended
solids and metals removal. Treated wastewater is discharged in accordance
with the NPDES permit.

3. Spent Solvents (EPA Hazard Code I)

Spent solvents are collected in drums for off-site disposal, mixed with waste
oil for recycling, or incinerated in an energy-producing boiler.

4. Paint Thinner (EPA Hazard Code I, T)

Paint thinner waste is collected in drums for temporary storage prior to

off-site disposal. RECEIVED"

5. Blasting Material Contaminated With Lead (EPA Hazard Code E)
nv i.B i£8-'

Waste blasting material is collected in bins for temporary storage prior
to off-site disposal. . _( ^c
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GEOTECHNICAL INVESTIGATION

ASH. STORAGE AREA

W.A . PARISH GENERATING STATION

Report to

HOUSTON LIGHTING & POWER COMPANY

Houston, Texas



McClelland engineers, inc. / geotechnical consultants
61OO HILLCROFT/ HOUSTON. TC .</\S //O« 1

TEL. 713/772-37(11 TEL I .' /i:'-'l-l/

SUBJECT! Geotechnical Investigation DATE: juiy 28, 1976

Station "6PORT NO"0176-220-2

TOi Houston Lighting & Power Company
P.O. Box 1700
Houston, Texas 77001

Attention: Mr. James Malinak

Introduction

Submitted-here is the report on our geotechnical investigation conducted at

the proposed site for ash storage at the W. A. Parish Generating Station near

Thompsons, Texas. This study was conducted in general accordance with our letter

proposal dated June IS, 1976 and was authorized by your Purchase Order No. L-53980,

dated June 29, 1976.

Project Description. Houston Lighting & Power Company is planning the con-

struction of ash storage areas at its W. A. Parish Generating Station near

Thompsons, Texas. The proposed site is located in an 800-acre tract just north

of Smithers Lake as shown on Plate 1. We understand that several containment

areas surrounded by earth embankments are anticiapted to store ash waste generated

by the coal fired units at Parish Station; however, the exact locations of the

storage areas have not been established.

Purpose and Scope of Study. The purp..-es of this investigation were to

determine the general subsurface conditions in the 800-acre site and develop

recommendations for design and construction that will minimize seepage of storm

runoff outside of the containment areas. Information on subsurface conditions was

provided by undisturbed-sample borings drilled to determine soil stratigraphy and

to obtain soil samples. Additional soils data were provided bv five undisturbed-

sample borings- completed prior to this study- Laboratory tests were performed on .

selected samples recovered froa the borings to determine pertinent physical

properties of the soils. Design and construction considerations were developed

from all the field and laboratory data.

Principal Findings. The principal findings and conclusions of this study

are as follows:
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(1) The soil borings disclose relatively uniform soil conditions throughout

the 800-acre tract that consist primarily of highly plastic clays of CH classifica-

tion to about 35-ft depth underlain by silty fine sand to the maximum depth

explored, 60 ft. Layers of silty clay (CL) and silt (MH-ML) of varying depths

and thicknesses are found in some borings. Measurements.of the depth to water-.'- .

in the boreholes suggest the groundwater level may be 8 to 10 ft below the surface,

approximately El 52.

(2) Laboratory permeability tests were performed on two samples of silty

clay (CL) to obtain what we believe would be an estimate of the maximum permeability

of the silty clay soils present at the site. The test -results indicate the > - - • • -
—6 —8

coefficient of permeability for CL soils may range from 2.25 x 10 to 2.76 x 10

cm per.sec, depending on soil plasticity characteristics and void ratio. Our

previous experience with soils having properties similar to the near surface CH-CL

soils which dominate the site, indicates these materials should have a coefficient

of permeability of 1 x 10~ cm per sec or lower in their natural state. We

would expect the permeability to be of the same order of magnitude, or lower,

when, the CH-CL soils are compacted at a moisture content slightly above optimum

and to a dry density of 95 percent of the maximum dry density determined in

accordance with ASTM D 698-70.

(3) The near-surface natural clays which are predominantly of CH classification

are satisfactory for the construction of embankments and of perimeter dikes for

diverting surface runoff. Embankment materials should not contain excessive

vegetation, roots and other organic matter. Depending on the natural moisture

content of the embankment soils, weather conditions during construction, and

soil plasticity characteristics lime treatment may be needed to facilitate

compaction.

(4) The location of the ash storage areas should be established to

provide at least 4 ft of low permeability natural in-place clay soils beneath

the storage area and surrounding embankments. The 4 ft of natural CL-CH soils-'-- •

should provide a suitable liner for the storage areas; therefore, we do not feel

that additional earth or artificial liners are needed. Localized deposits of

silts that may be present at finished grade should be excavated and replaced by

compacted clay. In areas where the impermeable clay is not present in sufficient

thickness, we recommend either to remove and replace the more permeable soils
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with clay of CH-CL classification or construct an earth liner to obtain an

equivalent thickness of impermeable clay soil of at least 4 ft.

Field Investigation.

Subsurface conditions at the site were investigated by 31 undisturbed-sample

borings spaced in a grid pattern generally 1000 ft apart, as shown on Plate 2.

The borings are numbered 177 through 181 and 213 through 238 to be consecutive

with previous borings made at W. A. Parish Generating Station for other projects

and were drilled to depths ranging from 10 to 60 ft using a truck-mounted rotary

drilling rig. Borings 177 through 181 were drilled during a previous investigation

using wet rotary procedures, but the remaining holes were made by advancing an

auger without the use of water.

Sampling for cohesive soils' was performed with a 3-in. thin-walled tube

sampler in general accordance with the procedures of ASTM D 1587-74 and for

cohesionless soils with a 2-in. split-barrel sampler using the Standard Penetration

Test procedure described by ASTM D 1586-67. The samples were removed from the

sampler in the field and classified by a. soil technician. Representative

portions were sealed in container:: °nd transported to our Houston laboratory for

testing. Detailed descriptions of the soils encountered in the borings are

given on the individual boring logs presented on Plates 3 through 14. A key to

most of the symbols and terms appearing on the boring logs is given on Plate 15.

Measurements of the depth to water in the open boreholes were made generally

one day after completion of the borings. This information is recorded in the

lower right-hand corner of the boring logs along with the date of the measurement.

Laboratory Investigation

The laboratory testing program was designed to measure pertinent engineering

properties of the soils encountered in the borings. Tests were performed on

selected specimens from Borings 177 through 181 to measure cohesive shear strengths.

General classification tests were conducted on various samples to complete the

soil descriptions, provide an indication on soil permeability, and to provide

correlations which would expand the usefulness of the strength data. The results

of most of these soil tests are plotted or tabulated on the individual boring

logs on Plates 3 through 14. The following tabulation gives the types and
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number of tests performed for this study. Also noted are the symbols used to

plot the test results on the boring logs or the method of presentation if not

plotted.

Type of Teat Number of Tests Symbol

Unconfined Compression 4 O

Unconsolidated-Undrained
Triaxial Compression 4 A

Hand Penetrometer 33 «

Torvane 93 •£•

Water Content 126 •

Liquid and Plastic Limits 41 H H

Percent Passing No. 200 Sieve 8 Tabulated under
"-#200,%" on log

Sieve Analyses 3 See Plate 16

Fulling head permeability tests were performed on two soil samples; results

of these tests are presented on Plates 17 and 18. •

General Site Conditions

Geology. The site is located within the geologic flood plain of the Brazos

River. In some areas the natural soils encountered near the ground surface are

apparently of Recent geologic age which have been deposited during floods as

interfluvial clays and silts. Beneath the river valley deposits are clay and

sand strata of Pleistocene geologic age which were deposited in a deltaic environ*

ment and exposed to many cycles of alternate wetting and drying during a period

of low ocean level resulting in the densification of the underlying strata. The

flood plain clays have also been desiccated and denslfied by areal exposure.

The Fort Bend County Soil Survey Report describes two major surficial soil

types in this area, the Miller clay and soils of the Sloping Alluvial Land. The

Miller clay, CH according to the Unified Classification System, is generally

reddish-brown and exhibits a very low permeability. Sloping Alluvial Land soils

are found on the banks of streams or sloughs and may be coarse or fine textured

deposits.

Topography. The 800-acre tract is relatively level but contains undrained

depressions and is dissected by tributaries of Rabbs Bayou. Ground surface
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varies from El 57 to El 64 ft as shown by elevations at the borehole locations.

The northwest portion of the site is densely wooded while the remaining acreage

is used for pasture land.

General Soil Conditions. Soil conditions disclosed by the boring data

consist principally of stiff to hard brown and gray clay of CH classification to

about 30-ft depth. Values of liquid limits and plasticity indices vary from 52

to 109 and from 29 to 73, respectively. Natural water contents are found to be

at or above the plastic limit and cohesive shear strength estimates obtained

with a Torvane ranged from 600 to 4000 psf.

Boring 179 disclosed alternating strata of silt, silty clay and sand below

the upper clay. Layers of silty clay, CL classification, of varying thicknesses

and positions are disclosed in Borings 218, 225, 227 through 229, 233 through

235 and 238. Values of liquid limits a;.J plasticity indices range from 27 to 45

and from 7 to 30, respectively. The majority of the liquid limit values of the

clay, however, exceed 30 as shown on Plate 18.

Groundwater Level. Measurements of the depth of water in the open augered

boreholes indicate the depth to groundwater may vary from El 47 to El 59 ft with

an average of El 51 ft. Water level measurements in Borings 177 and 178 indicated

the depth to water may be 1 to 2.5 ft below the ground surface near those locations.

Permeability. The permeability tests performed on samples of silty clay
* —6 —8

indicate the coefficient of permeability may vary from 2.3 x 10 to 2.8 x 10

cm per sec, depending on clay plasticity characteristics and void ratio. The

value of 2.3 x 10 cm per sec obtained on a silty clay sample of very low

plasticity whose liquid and plastic limits were 29 and 22, respectively, is

judged to represent an upper value for soil permeability of the silty clays.

Since most of the clay soils found at this site exhibit significantly higher

plasticity characteristics, we would expect these CH-CL clays to have a coefficient

of permeability of 1.0 x 10~ cm per sec or lower in either a natural state or

when compacted in accordance with recommendations presented in the following

paragraphs.

Design and Construction Considerations

Site Selection. We recommend that the ash storage areas be located and

constructed so that there will be at least 4 ft of relatively impermeable natural
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clay, CH or CL classification (liquid limit and plasticity index of at least

30 and 15, respectively), that forms the base of the storage areas and embank-

ments. Silt or clay of very low plasticity (liquid limit and plasticity index

less than 30 and 15, respectively) that is present at or within 4 ft of finished

grade should be removed and replaced by compacted clay of CH or CL classification

that exhibits a liquid limit of at least 30 and plasticity index of 15 or more.

Alternatively, an earth liner should be constructed to obtain an equivalent

thickness of impermeable clay of at least 4 ft. We do not feel that either

natural or artificial liners will be needed for ash storage areas constructed in

accordance with the above criteria.

Fill Selection and Placement. Earthwork embankments around the ash

storage areas may be constructed from the natural clay soils found on the site.

We recommend that the clay fill should have a liquid limit of at least 30 and

plasticity index of 15 or more. The surface soils containing excessive vegetation,

roots and other organic material probably to a depth of 6 in. should be stripped

from beneath the embankments and should not be used for earthwork construction.

Clay fill should be placed in lifts not exceeding about 8-in. loose thickness

and compacted to a dry density of about 95 percent of the maximum dry density

determined in accordance with ASTM D 698-70. The moisture content of the clay

fill during compaction should be at or slightly above the optimum moisture content

as determined by the same test procedure.

The following illustrations are attached and complete this report.

Plate 1 Vicinity Map

Plate 2 Plan of Borings

Plates 3 through 14 Logs of Borings

Plate 15 Key to Terms and Symbols

Plate 16 Grain-size Curves

Plate 17 ' Results of Permeability Tests

Plate 18 Plasticity Chart



McClelland Engineers, Inc.
Report No. 0176-220-2

July 28, 1976
Page 7

We appreciate the opportunity to assist you on this project. Please call

on us when we can be of further assistance.

MCCLELLAND ENGINEERS, INC.

Edward J. Ulrich, Jr., P.E.
Project Manager

LSM/EJU/smc
Copies Submitted: (4)
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LOG OF BORING NO. 177
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

TYPE:3" thin-walled tube & 2" split-barrel LOCATION: N 1646. 5; E4869.6
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DESCRIPTION OF MATERIAL

)
Firm dark gray clay (CH)

-with organic matter to 2'

-brown, 4.5' to 6'
-reddish brown, 6' to 13'
-with sand pockets, 6' to 22'
-stiff below 6'

-reddish brown & gray, 13' to
18'

-slickensided, 13' to 22'

-brown & gray, 18' to 22'

-with reddish brown silt layers,
22' to 26'

-brown & gray below 33'

-with shell fragments below 38'

Tan silt, slightly clayey, with
clay seams (ML)

Tan fine to medium sand (SP) f
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LOG OF BORING NO. 178
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

TYPE: 3" rhin-wolled tube & 2" split-borrel LOCATION: N4136.7; E 4034. 6
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s! DESCRIPTION OF MATERIAL
3
4
U)

}

1 Firm brown clay (CH)

1 -with organic matter to 2'

1 -slickensided below 2'

1 -with calcareous nodules &

1 mica, 7' to 13'
1 -stiff below 7'

-reddish brown with ferrous

J nodules, 8' to 23'

• -with calcareous nodules &
1 shell fragments, 18' to 23'

j -with tan silt layers, 23 • • • 25'

1 -brown & gray below 25'

1 Brown & gray silty fine sand (SM)

-tqn below 38.5'

\

| -with brown clay pockets & 5(
traces of medium sand below
48.5'

t
<r
UJ
a.
<n

o
a

20

21

)/9"

*->-^
<ES
Ou
^

h-»

5J

3

86

90

m*

88

84

COHESION. TON/SQ FT

0.2 0.4 0.6 0.6 1.0 1.2 1.4

PLASTIC WATER LIQUID
LIMIT CONTENT,% LIMIT

10 20 30

e

A -TT

e

*
V

H
<

40 50 90 70

L

»

//
\\

&

S

+

92
f-*.

8«

8'
CM

*

30

13

COMPLETION DEPTH: 60' DEPTH TO WATER Caved at:
DATE; june 5( 1975 IN BORING: 2.5- 5.2' DATE; June 6, 1975

MCCLELLAND
t N C I N C C H S PLATE 4



0)
en
o

V
o
u
r>
V

LOG OF BORING NO. 179
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

TYPE: 3" thin-walled tube & 2" split-barrel LOCATION: N3024.7; E 8057.1
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^ Stiff dark gray clay (CH)
V> -with roots to 1 .5'
V -brown with calcareous nodules
X -, & sand pockets below 2' r

Tan silt (MH)
-with roots & ferrous nodules

below 5'

S^ Stiff reddish brown clay, blocl<v
S -with silt layer, 13' to (CH)
V 13.5'
C
J | Soft dark gray very silty clay (CL)
• ' -with tan silt layer, 19.5' to

21'
^ » -brown below 21"

Tan silt (MH]

S^ Stiff reddish brown clay (CH)
S -brown with gray streaks below
^ 29.5'
S -with organic matter, 33' to 35'

S
{; Tan silty fine sand (SM)

Brown silt with clay seams (MH)

., •.' -]Tan silty fine sand with clay (SM)r
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LOG OF BORING NO. 180
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

TYPE: 3" thin-walled tube & 2" split-barrel LOCATION: N6476.7; E6243.6
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DESCRIPTION OF MATERIAL .

/
Firm brown clay (CH)

-with organic matter to 2'
-stiff, 2' to 4'
-with calcareous nodules, 4* to

29.5'
-stiff reddish brown, 5.5' to 8'
-very stiff, 8' to 18'
-reddish brown & light gray,

slickensided, with sand
pockets & ferrous stains, 8'
to 27'

-stiff below 18'

-gray, 27' to 29.5'

-with sand pockets, organic
mutter & shell fragments
below 33'

Brown silt with cloy seams & (MH)
pockets & organic matter

Stiff brown clay (CH)
, -with silt layer, 43.5' to 44. 4' r
Tan fine to medium sand with shell

fragments & traces of mica(SP)

t
a
Ul
a.
v>

3
CD

15

48

*_
£=
00

K«

3

80

j •

96

COHESION. TON/SO. FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC WATER LIQUID
LIMIT CONTENT.% LIMIT

+ „_„__„_ _A __-_ - 4.w r -f,

10 20 30 40 90 60 70

a

9

$>
3

•

I

|

*

•<

»•

4» /
7'
9

\
\

>

V wf I

>

\ 9

\
/

-4

9

a A

109

89

J?
Oo
CM

%
1

91

6

COMPLETION DEPTH: 56.5' OEPTH TO WATER Caved at:
DATE: June 5, 1975 'N BORING: 11.5- 12* DATE:June6, 1975

MCCLELLAND PLATE 6



0)

5
J
D

O

rt
U
»••

o

LOG OF BORING NO. 181
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

TYPE: 3" thin-walled tube & 2" split-barrel LOCATION: N 8093. 5; E 7649. 2
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a! DESCRIPTION OF MATERIAL

!J
Stiff brown cloy (CH)

-with organic matter to 1.5'
-with calcareous nodules, 2' to

6.5'
-very stiff, blocky, 2' to 23'
-reddish brown with ferrous

nodules, 6.5* to 13'

*m -reddish brown & light gray and
j| slickensided below 13'

i
0jj -with silt pockets & partings,
1 23' to 26'
]1 -stiff below 23'
^ -gray, slightly sandy, with
V organic matter, 26' to 32'5
• Brown & gray silt (MH)

U -tan with reddish brown & gray
I clay pockets below 38'

s Tan silty fine sand (SM)
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LOG OF BORING NO. 2)3
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Type: 3" thin-walled tube Location: N 9700: E 7919

U.

1

5 -

10

15-

20-

i
VI

^sOy

1
sSVs

1

y Surface El : 63.6'

Very stiff brown clay (CH)
-with organic matter to 3*
-with ferrous nodules to 7'
-with calcareous nodules, 2' to 5'
-Ian below S1

C
oh

es
io

n,
 r

sf

1.2

1.2

I.I

1.2

W
ot

er
 C

on
te

nt
, 

°i

32

31

33

33

i
•D

I
Ll

90

13

J

30

Completion Dopm: 9.5' Depth To Water

Cote: June 27. 1976 In Boring: Dry DoterJune 28,1976

LOG OF BORING NO. 215
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
4" Auoer

Typo: 3" min-walled tube location: N 7900; E 6386

1

1

5 '

1C'

•IS-

•20 -

V)

1
L

/'Surface El : 63.9'
Very stiff nrown cloy (CH)

-with organic miller to 5'
-aray, 2' to 3.5'
-with calcareous nodules below 2'
-brown, 3. 5' to 5.5'
-fed with ferrous nodules below 5.5'
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sf
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30

Completion Depth: 9.5' Depth To Water

Date: J.ne 27, 1976 Ii Borina: Dry Dole June 28. 1976

LOG OF BORING NO. 214
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Type: 3" thin-walled lube location: N 8621; E 7140

I

i
•̂•e*

10-

*•••

15-

20-

1

J*V

$S

i
^

i
/ Surfaced :63.9'

Stiff brown clay with calcareous 'CHI
nodules

-with organic matter to 3'
-with ferrous nodules below 3'
-fed & slickensided below 3.5'
-very stiff below 5'

C
oh
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n,
 I

sf
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1.0
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nt
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i
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8
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GMnpJarian Dopmt 9.5' Depth To Water

Date: June 27, 1976 In Borina: Dry Dale: June 28, 1976

LOG OF BORING NO. 216
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
6" Auqer

Type: 3" thin-walled tube Location: N 7210; E 5583

j

1

• 5 •

• 10-

• 1 5 -

•20'

i
VI

1
1

/J Surface El :64.0'

Very stiff brown cloy with calcareous
& ferrous nodules (CH)

-with organic matter la 3'

-red below 5.5'

r
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1
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L
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Completion Depth: 9.5' Depth To Water

Data: June 26, 1976 - Borina: Dry Dote: June 2". 1976

MCCLELLAND PLATE 8



LOG OF BORING NO. 2)7
ASH STORAGE AREA

W. A, PARISH GENERATING STATION
4" Auger

Type: 3" thin -wo lied tube location: N 6350; E 4788

j

1

5 •

10

IS-

—

20-

1
wt

1

I

1

1

y Surface El s63.8'

Stiff brown clay with calcareous (CH)
nodules

-with organic matter to 4|
-with ferrous nodules, 4' to 7.5'
-red, 4.5' to 13.5'
-with 2* silt worn at 6.5'
-very stiff below 7'

-tan & light gray below 13.5'

-with shell fragments below 18.5'

r

i
3

0.7

0.8

1.0

1.2

*
C«

j
S
o

38

29

35

35

'I
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V

'i-
LJ

96

!!13
u
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27

Completion Daplhi 1 9 . 5' Depth To Water

Dote: June 28, 1976 In Boring: S' Dote: June 29, 1976

LOG OF BORING NO. 219
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
4" Auger

Typo:3" thin-walled tube location: N 4830: E 3307

£

i
—

5 •

10-

• 1 5 -

v»

1
1

1
^

!
/ Surface El :

Stiff brown clay ICH)
-with organic matter to 4.5'
-with calcareous nodules below 2'
-grny & ton, 2. 5' to 5.5'

-very stiff below 6'
-with ferrous nodules, 8' to 14.5'

-Ion & gray, slickensided below
18.5'

C
oh
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io

n,
 

ts
f

0.8

0.8

0.9

1.2

1.2

j

7
5

35

38

28

34

33

1

S

91

'!
u

1

31

Completion Depth; 20' Depth To Water

Data: June 28, 1976 In Boring: 16.5' Date : June 29, 1 976

LOG OF BORING NO. 2)8
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6 " Auger

Typo: 3" thin-walled tube Location: N 5750: E 4130

!
!

^̂ •ei

5 •

10

15.

—

-w-

—

1
ui

1
' iK

!
yr* Surface Et : 64.1'

Stiff brown clay <CH)
-with organic matter to 2'
ailty 2' to 2.5-
-tan 4 gray below 2.5'
-with tan silt partings below 1.5'
-herd below 5'

Vary itiff tan silty cloy (CL)

C
oh

es
io

n,
 t

sf

0.8

2.0

W
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o
n
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n
t,

 %

22
38
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24

]|
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•v
I
_J
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J
'^i
u

J
S!

20

22

Completion Dopths 10' Depth To Water

DOhn June 26, 1976 In Baring: Dry Date. June 27, 1976

LOG OF BORING NO. 220
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Type: 3" thin-walled tube Location: N 7260: E 6985

i
i

^MHH

• 5 •

10-

• 1 5 -

^̂ M»

•20-
••̂ ^

I

sv
SS
>S
Vv
^^^^NSN

1

>* Surface El :63.4>

Stiff brawn cliy with calcareous (CH)
& ferrous nodules

-with organic matter to 3.5'
-very stiff below 2. 5'
-red & gray below 4'

6' to 7'

C
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o
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f

l.f
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1 .9

1 .6
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Completion Depth: 9.5' Depth To Water

Data: June 27, 1976 In Boring; Dry Dote: June 28. 1976

MCCLELLAND PLATE 9



LOG OF BORING NO. 221
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Type: 3" thin-walled tube Location: N 5700; E 5584

J

1

5 •

10'

15'

20-

I
vt

11

1

Surface El : 63.8'

Very stiff brown cloy. (CH)
-with organic matter to 4.5*
-with calcareous nodules to 6'
-with ferrous nodules, 2' to 6'
-tan, 2.5' to 6'
-red below 6'

C
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h
e
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o
n
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ts
f

1.5

1.0

1.3

1.9

c

J
1

29

34

29

32

;§
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S

99
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C

25

Completion Depth: 9' Depth To Water

Dale: June 26, 1976 In Boring: Dry Dale: June 27, 1976

LOG OF BORING NO. 222
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Typo: 3" thin-wnlled tube Location: N 5072; E 5075

i
^^ •̂B

MWM

^~—m

iMMM
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^M

^^^

•̂•̂

15-

•̂ MMOI

^^^m

V*

^

!
Surface El >57.1'

•
Very stiff gray cloy (CH>

-with organic matter to 5'
-gray & ton, 2' to 5'

*
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n,
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0.6

1.7

1.0

1
S

1

52

42

X

32

'i
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33

Completion Dopmt9.5' Depth To Water

Data: June 27, 1976 In Boring: 9' Dote: June 28, 1976

LOG OF BORING NO. 223
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Typo: 3" thin-walled tube Location: N 3260; E 4054

~
i£
•f
1

5 '

10-

•15-

•20 -

1

1

1

j.

X Surface El :61 .2'

Firm brown clay with calcareous &
ferrous nodules (CH)

-with organic matter to 3.5*
-very stiff below 2.5'
-red & gray below 4'
-slickensided with sill partings,

6' to 7'

"s
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1.9

1.6

1.6

f
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1
U

1
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26

1
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I

31

Completion Depth: 9' Depth To Water

Data: June 27, 1976 In Boring: Dry Dole: June 28, 1976

LOG OF BORING NO. 224
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
4" Auger

Type: 3" thin-walled tube location: N 7120; E 9010

J

1
_

•̂••M

•̂̂

5 •

•̂•Wi

•̂ •••B

Î ^BVH

^ ,̂

• 1 5 -
^^^M

•̂•Mfl

••̂ ^
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•20'
^̂ •M

1

sSJ

§s
^^w1̂

1

!
y Surface El :62.6'

Very stiff brown clay with calcareous
nodules (CH)

-with organic matter to 3.5'
-brown & tan, 4* to 5.5'
-with ferrous nodules below 4.5'
-tan below S. 5'
-with silt seam at 7.5'
-hard below 7.5'
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l .S
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2.5-
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Completion Depth: 9. 5' Depth To Water

Data: June 28, 1976 In Boring: Dry Dote: June 29, 1976

MCCLELLAND PLATE 10



LOG OF BORING NO. 225
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
*" Auger

Typo: 3" thin -wo lied tub* locotlon: N 6360; E 8369

j

I

•MH

• 5 •

•10

• 15-

.20-

I

V̂

f̂tV

t

,/ Surface E' :64.P

Hard dark gray clay . (CH
-with organic matter to 3*
-red with ferrous nodules & silt

partings below 2'

Hard rod silly cloy (CL)
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 t

sf

2.5+

L5+

J.5+

I

J

|

20

14

"

1
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33

i
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18

Gxnpl«Hon Dap*,8.5' Depth To Water

Data: June 28, 1976 In Boring: Dry Date: June 29,1976

LOG OF BORING NO. 226
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
4" Aug.,

Typo: 3" ihin-wolled lube Location: N 5630; E 7557

1

i
•••*••
B^B«

5

"JcT
^^ •̂i

IS-

20-

]

S

I

|

\
yJ Surface El :62.l'

Stiff gray clay (CH)
-with organic matter to 3*
-with calcareous nodules below 2*
-very stiff below 3*
-ton & dark groy,4.5' to 7.5'
-fed below 7.5*
-with ferrous nodules below 8'

C
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tsf
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6
i
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39

31
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1
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35

Conplotion Dapmi 9.5' Depth To Water

Dotat June 28, 1976 In Boring: Dry Date: June 29, I9?6

LOG OF BORING NO 227
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

4" Auger
Typo: 3" thin-walled tube ' Location: N 4835: E 6900

1

•f

1

m^-^m

S •

10.
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20-

•~^

1

i
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1 »

1

«(

/Surface El t 59.3'

Hard brown clay (CH)
-with organic matter to 3.5'
-with calcareous nodules below 2.5'
-very stiff below 5'
-with ferrous nodules, 6' to 8'

-with tan silt partinas below 9.5'

Stiff to fir..i tan & urown siily CD
cloy

-with clay seams below 18'

r
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Conflation Depth: 19.5' Depth To Water

Data: June 28, 1976 In Boring.- 10.1' Dote: June 29, 1976

LOG OF BORING NO. 228
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

6" Auger
Type: 3- thin-walled tube location: N 4125. E 6231
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. 5 •

.10.
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••̂ m

• 20'
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^

i

1

i
) Surface El : 64.2'

Hard dork gray cloy with organic (CH)
fnottef

Stiff tan A dork gray silty clay with
siltstane nodules & dirk gray clay
pockets (CL)

-red below 6'
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W
ol

er
 C

on
te

nt
. 

%

30

34

24

'!̂

.̂1_j

45

27

i
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Completion Dapthi 10' Depth To Water

DotatJune26, 1976 In Borino: 8.6' Oil* J'O- 2T. 1«"e

MCCLELLAND
I W O I N I I * 1 PLATE 11



LOG OF BORING NO. 229
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Typo: 3" thin-walled tube Location: N 3380: E 5531

j

i
•••̂
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15-

•20-
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t
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1̂ssk
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{̂ •
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y

1
y Surface El :6I.9*

Hard brown clay with calcareous
nodules (CH)

-with organic matter to 2.5'
-brown A dork gray, 2' to 4'
-slickensided below 2.5'
-with ferrous nodules below 4'
-tan, 4' to 12'
-very stiff below S'

-red & light gray below 12'

Stiff gray & tan silty clay with ran
lilt seams (CL)

r
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0.8
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34
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Completion Depth: 20" Depth To Water

Uat*:June 26, 1976 In Boring: 10.9' Date: June 27, 1976

LOG OF BORING NO. 231
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
6" Auger

Typo: 3" tMn-wolled tube location: N 5820; E 9694

e

1

• 5 •

10-

• 1 5 -

lo"

•̂ MM

1

1

P

i
/ Surface El: 63.0'

Hard brown clay (CH)
-with organic matter to 3'
-with tan silty fine sand pockets

at 2.5'
-red & dark griy balow 4.5'
-with sand pockets, 4.5' to 5'
-with silt partings below 6.5'

C
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n,
 I

sf

2.5+

2.5+

2.4

1.7

c"
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Completion Depth:?' r̂ ,,, Io Woler

Data: june ?6 , 1 976 In Boring: Dry Dote- June 27 \9?t

LOG OF BORING NO. 230
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
6" Auger

Typo: 3" thin-walled tube Location: N 2669: £ 4860

1

i
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10

15-
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>S!

^i
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^

i
) Surface El: 61. 6'

Very stiff brown clay (CH)
-with organic matter to 3'
-with calcareous nodules below 2.5
-red with ferrous nodules below 4*

.. . . r

Data: June 26 , 1 976 In Boring: 9.5' Data
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June 27, 1976

LOG OF BORING NO. 232
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Typo: 3" thin-wolled lube Location: N 5020. E 8990
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./ Surfaced : 58.6'
Hard brown & dork gray clay ,CH)

-with organic mortar to 3'
-with calcareous nodules below

0.5'

-with Ian silt partings & packet!,
3.5' lo 14'

-tan & gray, slickensided below 6'
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Completion Depth: 19. 5' Depth To Water

Date: June 26, 1976 In Boring: Dry Dale: June 27, 1976

MCCLELLAND PLATE 12



LOG OF BORING NO. 233
ASH STORAGE AREA

W . A . PARISH GENERATING STATION
6" Auger

Typo: 3" thin-walled tube loco t Ion: N 4290; E 8325

t
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,

J
/ Surface El :62.7'-

Hird dark rjroy & Brown c lay (CH)

-tan tut partinos below 2.5'

Hard rod silty clay with tilt teams,

Hard brown cloy with calcareous
nodules ' (CH)

Firm rod & brown tilty cloy (CD

c
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Completion Deplhi 10' Depth To Water

Data: June 25, 1976 In Baring: Dry Date: June 26, 1976

LOG OF BORING NO. 235
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Type: 3" thin-walled tube location: N 2897; E 7010

J
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•15-
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t

1

J Surface El >6I.4'

Hard tan clay (CH)
-with organic matter to 3'

Stiff red silty clay (CD
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Completion Depth: 10' Depth To Water

Data: June 25, 1976 In Boring: 9.7' Date: June 26, 1976

MCCLELLAND

LOG OF BORING NO. 234
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Type:3" thin-walled tube location: N 3687; E 7725
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!
J Surface El: 6 1.6'

Vary stiff brown, tan & dork gray (CH)
clay with ferrous

-with organic matter to 3'
-gray, 2' to 4.5'
-with calcareous nodules balow 2*

-tan & gray 4.5' to 7.5'
-red below 7.5'
tilry,7.5' to 9.5' & 12' to 13.5'
-with tilt teams, 9.5' to 12'

-with red silt partings below 18'
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Conflation Depth, 20' Depth To Water

Data: June 25, 1976 1" toring: 12.3' Dole: June 26, 1976

LOG OF BORING NO. 236
ASH STORAGE AREA

W. A. PARISH GENERATING STATION
6" Auger

Typo: 3" thin-walled tube Location! N 2128: E 6290

j
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^^ •̂M
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. 5 .

•••M

» in .

~
•MOMI

^^^^
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1

) Surface El : 61 .7'

Hard brown clay with (CH '
calcareous nodules

-with ferrous nodules to 4.5'
-red below 2. 5'
-with tan silt teams & »i Intone

nodules be low 6. 5'

-stiff below 9.5'

Dota: jur,e 25, 1976 In Boring: 9.4' Oil
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e: June 26, '9~t

PLATE 13



LOG OF BORING NO. 237
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

6" Auger
Typo: 3" thin-wolled tube LoeotlontN 450. E 6160

1
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to-

15-

20.

1
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1
1

!
-/Surface £1:57.3'

Very stiff dark gray cl.oy (CH)
-with argonic matter to 6.5'
-dark gray & tan, 2' to 6. 5'
-with calcareous nodules below 4.5

-tan & light gray below 6. 5*
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Completion Depth: 9.5' Depth To Water

Datot June 25, 1976 In Baring: 8.4' Dote: June 26, 197<

LOG OF BORING NO.

Typo: Location:

1

1
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• •

HH

• •

VI

«
i
/ Surface El :

Completion Depth:

Data:

LOG OF BORING NO. 238
ASH STORAGE AREA

W. A. PARISH GENERATING STATION

4" Auger
"ypo: 3" thin-walled tube Location: N 4480; E 5510 (Appro*.

i
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10-

15-

-90-

1

\s

flfts>o

^̂

1

J Surface El: 64. 1'

Very stiff brown clay with (CHj
organic matter

Very stiff red silty clay with silt (CL)
seomt & calcareous nodules

Vary stiff rod cloy with (CH)
celcorooui nodules
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Co**Mtlon Dap*: 9' Depth To Water

Date: June 27, 1976 In Baring: Dry Date: June 28, 1976

LOG OF BORING NO.

Typo: Location:

i
i
—
^™""™1

—
•

••••Me*

, ,

i
v> !

) Surface El :

Completion Ovpfh:

Dot*:
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SYMBOLS AND TERMS USED ON BORING LOGS

SOIL TYPES
(SHOWN IN SYMBOL COLUMN)

Gr«vel Sand Silt Clay
Predominant type shown heavy

SAMPLER TYPES
(SHOWN IN SAMPLES C O L U M N )

Shelby Auger Split No
Tube Spoon Recovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE G R A I N E D SOILS (major portion retained on No. ZOO neve): Include* (I) clean gravels and
sands, »nd (2) t i t ty or clayey gravels and tenet. Condition it rated according to relative density, as
determined by laboratory tests.

DESCRIPTIVE TERM

Loose
M e d i u m dense
Dense

RELATIVE DENSITY

O to 4O \

4O to 7O%
7O to IOO%

FINE GRAINED SOILS (ma/or portion passmp No 2OO sieve): Includes ( I ) inorganic and organic
silts and clays, (2) gravellg. sandy, or siltg clays, and (3) clayey silts. Consistency is rated according
to shearing strength, at indicated by penetromeier readings or by unconfmed compression tests.

DESCRIPTIVE TERM

Very toft

Sof t
Firm

Stiff

Very stiff

Hard

UNCONFINED
COMPRESSIVE STRENGTH

TON/SO. FT

less than O.25

O.25 to O.5O
O.5O to I .OO
I.OO to 2.OO

2.OO to 4.OO
4.OO and higher

nglltt

Slickensided

Fissured

Laminated.

Inter-bedded

Calcareous

Well graded

TERMS CHARACTERIZING SOIL STRUCTURE

- having inclined planes of weakness that are slick and glossy in appearance.

— containing shrinkage cracks, frequently filled with fine sand or silt;
usually more or less vertical.

— composed of thin layers of varying color and, texture.

- composed of alternate layers of different soil types.

— containing appreciable quantities of calcium, carbonate.

Poorly graded

- having wide range in grain sizes and substantial amounts of all
intermediate panicle sizes.

— predominantly of one grain s ize, or having a range of sizes with some
intermediate size misting.

Tfrmt UM« in tnis rtport for attcnbng toilt according to th_ir tciturt or grain sitt distribution ar« m acconidncj with rhc
U N I F I E D SOIL CLAttlFlCATiON 1TSTEH, 0.1 d«scnM4 m Technical Mvmorondum No. 1-JST. waterways £ip«nm«nl Station, March i
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Boring

218

228

Depth,
Ft. Moteriol

10 Silty Clay

2.5 Silty Clay

Unit Dry
Weight

pcf

102

95

Water
Content,

24

34

Liquid Plastic Permeability
Limit Limit cm/sec

29

45

22

17

2.3 X 10

2.8 X 10

-6i

-8

RESULTS OF PERMEABILITY TESTS
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TDWR OPEN DUMP INVENTORY
INSPECTOR'S COMMENTS

HOUSTON LIGHTING & POWER
W. A. PARISH GENERATING STATION
TDWR REGISTRATION NO. 31631

INSPECTION JUNE 8, 1983

Elizabeth L. Whitney met with Ellen Zampello and Richard Bye of the
Houston Lighting and Power Company on Wednesday, June 8, 1983. The facility
investigated was Facility No. 01, a lagoon at the W. A. Parish Generating
Station, TDWR No. 31631.

The lagoon has a registered size of 945.868 acres. Currently 80 acres
are in use. The facility handles three wastes, Sequence Nos. 002, Miscel-
laneous Inorganic Sludges; 004, Boiler Ash; and 020, Fly Ash.

The fly ash disposal is contracted to Ash Management, Inc. of Marietta,
Georgia. Fly Ash is brought to the lagoon via truck. A portable header
transports lagoon water to the truck and the water is mixed with the fly ash
to form a slurry. The slurry is then discharged to a system of cells. In the
cell, the heavier ash settles out and is sold for recovery. One use is as a
road base material. Any excess water in the cell is discharged back to the
lagoon.

Bottom ash is also stockpiled at the site in a small area. This material
is retrieved from the boiler and is sold for recovery.

Flue Gas Desulfurization sludge is stockpiled in another portion of the
permitted lagoon area. This sludge has recently been declassified as a
hazardous waste and is now classified as Class II. It is dry when stockpiled.
Houston Lighting and Power also plans to sell this waste for recovery.
Marketing plans are underway currently. The stockpiling of this sludge at the
facility began this Spring.

Three other wastes, Sequence Nos. 012, Demineralizer Regenerant Sludge;
014, Sludge containing Inorganics; and 016, Sludge containing Organics are
not currently disposed of in the lagoon area. These wastes are on the Solid
Waste Registration in the event of a need at the generating station to clean
out tanks containing this matter.



There are no dikes surrounding the lagoon area. Mr. Bye, Environmental
Engineer for Houston Lighting & Power, stated that the facility is not in the
100 year flood plain. In addition, he stated the acreage in use is small in
comparison to the permitted area. An inspection of perimeter contours of the
lagoon area shows contaminated runoff would be contained within the 945.868
acre area according to Mr. Bye.

Although the Permit states that the facility is a lagoon, the only lagoon
area is for the fly ash disposal. The remaining acreage in the 945 acre
permitted facility is dry, and this is where the other wastes are stockpiled.

fr Gn*»d-l



REFERENCE 12

, : » ' . . • . . ; • • % • • • . ; . . ." • ; - -=s;S^:,; •.T-S-SS-:^--^
: .-5.-..-,--. ' • -V-::vX •-.-.:-M:-'^^HVj:^;^^^i*v-*,-,. • -

-r -: >'l-V"---: : - ; • - ' . ; ? • - • v:••••»-•»•• ^-'"fc-i^jj^ggas^s^ '̂5^;:^.-.-
• I- ii- '"k-- "- .-^)ri . . J - - .'.> '?T..̂ T^-_-:iJ=Si=^£fe^Me^^8E™£~r ,̂T~ci5^̂ -:*V|;:-*'g|i5^p^pa

" ^ .."• >' '"iff1. • -K^a Sf-*SP* *:'— - "
tv-^-tfT^V^^^lS
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1.0 INTRODUCTION

During the summer of 1985, REI performed a detailed

hydrogeologic investigation of the coal combustion by-product

storage area at Houston Lighting & Power (HL&P) Company's W.A.

Parish Electric Generating Station. The purpose of the

investigation was to assess the need for groundwater monitoring

in the vicinity of the storage area.

There are three areas designated for coal combustion

by-product storage as shown in Figure 1 of Attachment 1. Two

of these are active above-ground landfills, and the third is a

proposed 30-acre site for an above-ground landfill. All three

areas are designed for storage of coal combustion by-products

(fly ash, bottom ash and FGD sludge) generated at the Parish

Station. All coal combustion by-products have been designated

as Class II wastes by the Texas Water Commission.

In order to evaluate the hydrogeology of the area, it was

necessary to first define the subsurface stratigraphy. This

information, along with the knowledge of the regional geology

and hydrogeology, provides for an interpretation of the

potential for groundwater contamination and the need for

groundwater monitoring.
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2.0 REGIONAL GEOLOGY

The HL&P Parish Station is located on the western Gulf

Coastal Plain Geologic Region which consists of thousands of

feet of .sedimentary materials deposited by formerly and

presently active deltaic, alluvial, eolian dune, bay-estuarine

and barrier island-shoreline geologic processes. The Gulf

Coastal Plain is underlain by a thick series of sedimentary

deposits (in excess of 30,000 feet) which crop out in belts

parallel to the Coast and dip at low angles thickening down-dip

toward the Gulf. The lithology of these sequences reflect

three depositional environments: continental (alluvial plain),

transitional (delta, lagoon, and beach), and marine

(continental shelf).

The deposits of the Gulf Coastal Plain belong chiefly to

the Tertiary Period (70 million to 3 million years old) and to

the Pleistocene epoch and Holocene epoch, 3 million to 0.2

million years and 0.2 million years old to present,

respectively.

The upper Tertiary (Pliocene) and Quaternary (Pleistocene

and Holocene) stratigraphic units are, from the oldest to

youngest, the Goliad Formation of Pliocene age, the Willis

Formation of Pleistocene age, the Montgomery and Bentley of

Pleistocene age, the Beaumont Formation of Pleistocene age, and

Pleistocene to Recent alluvial and Coastal deposits.
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The Goliad Formation lies unconformally over clays of the

Fleming Formation and is, in turn, overlain by deposits of the

Willis Formation. The Goliad crops out in a belt 10 to 20

miles wide. that trends roughly northeast and parallel to the

coast. The Goliad sediments are generally light-gray, medium

to coarse grained unconsolidated sands, locally cemented, and

cross-bedded. These sands are interbedded with pinkish or

greenish calcareous clay, marls, and clayey sands. A cherty

conglomerate is common at the base of the formation.

The Willis Formation overlies the Goliad and consists

predominately of sands. The Montgomery and Bentley overlie the

Willis and are undifferentiated sediments consisting of clay

with some sand layers.

The Beaumont Formation of Pleistocene age, which crops out

over most of Harris County, overlies the Montgomery and

Bentley. The Beaumont Formation crops out as a low plain 30 to

40 miles wide and parallel to the coastline and dips southeast

toward the Gulf at a rate of 1.5 to 5 feet per mile. The

Beaumont Formation is principally a poorly bedded, calcareous

clay of various colors, containing thin discontinuous stringers

and lenses of silt, sand, and fine sand. These materials were

deposited in deltaic and fluvial environments and distributary

channels; interdistributary lakes, bays, and lagoons; and river

channel and overbank deposits.

- 3 -
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The Geologic Atlas of Texas, Houston Sheet, 1968

(Attachment 2) describes the surface deposits in the vicinity

of the Parish Station as belonging to the Recent Alluvium of

the Brazos 'River and the Beaumont Formation of Pleistocene

age. The deposits are described as being mostly point bar,

natural levee, stream channel and backswamp deposits.

Typical environments of deposition for the sand bodies

encountered at the Parish Station are shown in Figure 2 of

Attachment 1. These include the meander belt system in which

sandy point bars were deposited in shifting meandering loops.

Such deposition resulted in a sinuous, stacked geometry of sand

bodies encompassed by overbank deposits of mud, organic

material and crevasse splay deposits. Crevasse splay deposits

result when, the level of the water in the channel is higher

than the level outside the channel, thin sheets of water then

flow down the sides of the levees. The levee sediment is

easily eroded, however, so that sheet flows tend to be

concentrated into channels and thus erode gaps through the

levees. Such gaps have been named crevasses. As such the

stratigraphy is complex with sinuous sand stringers as well as

thin, laterally extensive sheet sand deposits.

- 4 -
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3.0 REGIONAL HYDROLOGY

Groundwater in the Coastal Plain region occurs under both

confined and unconfined conditions. Shallow aquifers in

alluvial valleys are important sources of groundwater for

limited rural domestic and livestock watering purposes. Wells

in these aquifers are generally less than 50 feet deep, and

typically yield a few gallons per minute. Recharge of the

unconfined aquifers is mainly from local infiltration of

rainfall, runoff, and ponded water. Deeper confined aquifers

are the source of large volume municipal and industrial

groundwater supplies in the area. These include the Chicot,

Evangeline, and Jasper aquifers.

The Chicot aquifer system includes the uppermost confined

aquifers in the area and generally refers to all Pleistocene or

Quaternary deposits, including the unconfined alluvial

aquifers, the confining Beaumont clay and underlying Montgomery

Formation, Bentley Formation and Willis sand. The thickness of

the aquifer increases toward the Gulf from zero at the western

edge of the Quaternary outcrop (80 miles from the Gulf) to over

1,200 feet at the Gulf. The transmissivity ranges from zero to

about 20,000 feet2/day, with storage coefficients ranging from

0.004 in the confined area of the aquifer to 0.20 in the

northern, unconfined area.
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The Evangeline aquifer, comprised of Pleistocene deposits,

immediately underlies the Chicot. It is the most important

source of fresh groundwater in the Houston metropolitan area.

Although it has a lower hydraulic conductivity than the Chicot,

the thicknesses are greater, up to about 2,000 feet near the

Gulf of Mexico. The transmissivity is greater than that of the

Chicot aquifer over much of the area, ranging over 5,000

feet2/day at the Gulf. The storage coefficient ranges from

0.0005 in the southern confined area to 0.20 in the northern

unconfined area. Also, both of the major aquifers nearest the

ground surface indicate regional gradients to the southeast,

with water in the aquifers flowing down dip between confining

layers.

The Evangeline aquifer is underlain by the Burkeville

confining layer of the Tertiary Fleming Formation. Below the

Burkeville is the Jasper aquifer.

Rainfall is the source of the abundant supply of

groundwater in the region. U.S. Weather Bureau records

extending back to 1889 show that the extremes in annual

precipitation range from more than 70 inches in 1900 to 23

inches in 1917. The average annual precipitation is about 45

inches. Approximately 10 inches of this precipitation runs off

in surface streams. Evaporation and transpiration by plants

6 -
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account for most of the remainder. A small portion percolates

down through the soil and past the root zone, eventually to

reach the water table.

4.0 STRATIGRAPHIC INVESTIGATION

4.1 Field Techniques - There were three areas of

investigation: the large existing storage area, the proposed

storage area, and a smaller existing storage area located

approximately 1100 feet north of the proposed new storage

area. The near surface (upper 40 feet) geologic materials were

mapped using a geophysical tool called a cone penetrometer.

Cone penetrometer soundings were located at 25 locations across

the area as shown on the map in Figure l of Attachment 1. The

grid pattern for the cone locations was based on the data

collected in the field a? each sounding was made, thus, the

distance between each cone location could be adjusted to yield

the maximum amount of information per number of soundings.

The cone penetrometer measures mechanical properties

of the soil as the cone is forced into the earth. The readings

from the cone are recorded on a strip chart log similar to an

electric log. Although the properties measured are different,

the cone penetrometer log can be interpreted using the same

techniques employed in analyzing electric logs.

- 7 -
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To confirm the reliability of the cone penetrometer, a

hollow stem auger was used to advance a correlation soil boring

next to cone sounding location number 7. The boring was

sampled continuously and logged by a REI hydrogeologist. The

soil samples were used to verify the cone penetrometer

interpretation. The cone logs and boring log are included as

Attachment 3.

Upon completion of the cone penetrometer work, all but two

holes were grouted to the surface with cement. Penetrometer

hole numbers 10 and 15 were not grouted due to the hole being

covered over when the cone penetrometer truck had to be towed

from the location after becoming stuck in the mud. All the

sounding locations were surveyed to a local benchmark by an

HL&P survey crew.

4.2 Data Analysis - The data generated from the cone

penetrometer survey was used to develop six stratigraphic cross

sections (Figures 3 through 7 in Attachment 1), which

characterize the soil profile across the site. These

cross-sections reveal the elevations of the upper and lower

contacts between the more transmissive units and the underlying

and overlying clays. The predicted ages of the deposits are

indicated by the numeric sequence of the strata, with the most

recent strata identified with the highest number.
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4.2.1 Existing Large and Proposed Storage Areas -

Analysis of cone logs show three distinct transmissive zones

(2, 6, and 7) in the upper 40 feet at the northern edge of the

existing large storage area. Evidence from cone logs and the

correlation boring indicate that although the sandy zones

represent different periods of deposition they are all

hydrologically connected. This fact can be best demonstrated

by examining cone log number 7 and the correlation boring.

Zones 6 and 7 consist of a red brown silty fine sand with

occasional very thin (6 inches or less) discontinuous clayey

seams. A characteristic thin clay zone was observed to

separate zones 6 and 7. However, this clay zone is not

significant enough to act as a hydrologic seal. Zone 7 is

generally found at a depth of approximately 12 feet below the

road surface on the dik* top and varies in thickness from 3

feet to 15 feet. The top of zone 6 shows an appreciable amount

of scour and therefore the top of this zone varies considerably

in depth across the site, from 15 feet to 25 feet below

surface. Zone 2 was only observed at two cone locations,

numbers 4 and 7, as well as the correlation boring. Zone 2 was

found at a depth of 37.5 feet in the correlation boring and

exists as a medium to coarse grained gray sand.
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An extent map, Figure 8 in Attachment 1, was prepared

showing the general trend of the hydrologic unit, zones 2, 6,

and 7. This unit occurs beneath the northern edge of the

existing storage area roughly paralleling Rabbs Bayou running

between the two storage areas. The unit trends approximately

east to west. There is also evidence that a much smaller sand

channel exists at the southern edge of the large existing

storage area. This unit appears to be very limited in extent

and therefore rather insignificant with respect to zones 2, 6,

and 7.

4.2.2 Existing Northern Storage Area - The smaller

existing storage area to the north is characterized by

clay-silty clay in the upper 23 feet. Below the clay unit

exists a thick sequence (at least 23 feet) of silty fine sand

which contains occasional thin seams of clay. However, these

clay seams are very thin and limited in extent and thus do not

appear as being effective hydrologic barriers. Refer to cone

logs 22 thru 25 and stratigraphic cross-sections E-E' and

F' F' . The sandy interval appears to occur across the entire

northern storage area.

10 -
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5.0 CONCLUSIONS

The depositional history of the area has resulted in a

complex stratigraphy across the site in which numerous

transmissive zones exist in some locations as a stacked

geometry of sand channels. Although these different sandy

zones represent different periods of deposition, they must be

treated as one hydrologic unit.

The large existing storage area is lined with 3 feet of

compacted clay which would prevent contaminant migration.

However, the transmissive zones are the potential contaminant

migration pathway due to their proximity to the surface.

Although these shallow zones are not major sources of

groundwater, they can be used as small quantity sources for

domestic and livestock use. Therefore, it must be concluded

that groundwater monitoring of the near surface sand channel

between the, large existing and proposed storage areas is

advisable.

The clay layer beneath the proposed storage area and the

existing smaller storage area to the north is sufficient to

preclude groundwater monitoring. Previous geological reports

have indicated that this 20 foot thick clay layer has a

permeability of less than 10~7 cm/sec. Although the depth to

groundwater may only be ten feet or less as previously

reported, this low permeability would inhibit any migration

within the clay.

- 11 -
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The small sand zone found on the north side of the large

existing storage area is not considered a major potential

contaminant migration pathway. It is quite thin and narrow and

overlain with the 3 foot clay liner in place in the storage

area.

Although the hydrologic unit identified between the

existing large and the proposed storage areas is a potential

migration pathway, there is no impact on the regional

aquifers. These aquifers are several hundred feet below the

surface and are overlain by the confining Beaumont clay.

Therefore, no monitoring is necessary for these aquifers.

6.0 RECOMMENDATIONS

Although the potential for groundwater contamination is

low, a conservative approach is recommended with the

installation of monitoring wells within the shallow sand of

zones 6 and 7. Two wells should be placed within the aerial

extent of this hydrogeologic unit: one at the eastern edge and

one at the western edge of the gap between the existing large

and proposed storage areas shown in Figure 8. Both wells

should screen the entire sand layer. This will help establish

the hydraulic gradient and provide monitoring of the

hydrogeologic unit.

12 -
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No groundwater monitoring wells are recommended for the

new disposal area or the northern area. The surface clay layer

should be sufficient to inhibit contaminant migration from

these above.ground units.

- 13 -
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OTHER

WASHINGTON, O.g,. .'

DALLAS _, , . ...;"

AUSTIN

BAKER & BOTTS
ONC SHELL PLAZA

OIO LOUISIANA

HOUSTON, TEXAS 77OO2-H885

TELEPHONE: C7I3) ZIB-l-3*

TELECOPIER: (719) 2C0-I73O

TELCX:7e-Z7TS

G-23,673 March 3, 1986

Paul Whitley (6W-EA)
U.S. Environmental Protection
Agency - Region VI
1201 Elm Street
Dallas, Texas 75270

RE: Administrative Order Docket No. VI-86-020,
NPDES Permit No. TX0006394, In the Matter
of Houston Lighting & Power Company

Dear Mr. Whitley:

Enclosed for filing please find the original and
one copy of our Answer to Findings of Violation and Adminis-
trative Order of January 28, 1986. By copy of this corre-
spondence, we are serving Rex McDonnell at the Texas Water
Commission and Robert L. Deese of EPA with a copy of the
same.

Very truly yours,

BAKER & BOTT

BY

REM:175

Enclosures

cc: Mr. Robert L. Deese
U.S. Environmental Protection
Agency - Region VI
1201 Elm Street
Dallas, Texas 75270

RO&fiRT E." MORSE, IT I



BAKER- & BOTTS

Mr. Paul Whitley Page 2 March 3, 1986

ccs Mr. Rex McDonnell
Texas Water Commission
P. O. Box 13087
Capitol Station
Austin, Texas 78711
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 6

IN THE MATTER OP

HOUSTON LIGHTING &
POWER COMPANY

PROCEEDINGS UNDER SECTION
309(a)(3) and (a)(4),
CLEAN WATER ACT, [33 U.S.C.
1319(a)(3) and (a)(4)],
in RE: NPDES PERMIT NO.
TX0006394

S
S
s
s
s
s
s
s
s
s
s

I.

DOCKET NO. VI-86-020

ANSWER TO FINDINGS OF
VIOLATION AND ADMIN-
ISTRATIVE ORDER OF
JANUARY 28, 1986

Houston Lighting & Power Company (the "Company")

received the captioned Administrative Order on January 31,

a!986, which is the effective date of such Order.

II.

Before responding to the instructions on pages 6

and 7 of the Order, the Company respectfully wishes to

respond to the alleged violations contained in Paragraph IV

thereof, including reference to the past history of the

Company's extensive compliance efforts to control and reduce

overflows at the W. A. Parish Generating Station. Initially,

we would refer Region VI to the Company's August 12, 1983

and September 9, 1983 responses to Administrative Order No.

VI-83-153 and to the July 16, 1985 letter of Jack V. Fergu-

son to W. F. McGuire closing that administrative order based

on the Company's compliance. Second, we would refer Region



VI to each of the notices of treatment system overflow

submitted in connection with the alleged bypasses, wherein

previous corrective actions are described in detail. We

would note in passing that most of the alleged "bypasses"

did not constitute "intentional diversions of waste streams

from any portion of a treatment facility" (see permit

definition of the term "bypass"), but rather constituted

mechanical breakdowns which would be more appropriately

classified as "upsets" within the meaning of the NPDES

permit.

In reviewing the alleged "bypasses," we have

determined that they can be categorized according to the

four separate plant areas where they originated, i.e., (1)

the floor and yard drain collection areas for Units 1-4, (2)

the stormwater collection system for Units 5 and 6, (3) the

stormwater collection system north of Unit 7 and (4) the

cooling tower pretreatment system. For each of these four

areas, we will next discuss the apparent cause of the

alleged violations and the actions taken to minimize or

alleviate the recurrence of each discovered condition.

1. Floor Drainage Wastewater from Units 1-4

Two of the alleged violations (March 19, 1985 and

May 16, 1985) concern floor drainage wastewater which

overflowed a collection sump, entering the stormwater

-2-
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drainage system to Smithers Lake (a privately owned cooling

lake), when mechanical and electrical problems resulted in

the failure of both the main and backup sump pumps which

would normally pump floor drainage wastewater to the low

volume treatment system.

The March 19, 1985 bypass occurred when the

discharge valve for both pumps failed requiring the operator

to turn the sump off until the needed repairs were completed.

During this maintenance period, floor drainage wastewater

entered the sump, resulting in an unintentional overflow.

These valves are now being routinely inspected to insure

proper operation. The May 16, 1985 malfunction was the

result of a short circuit which interrupted the electrical

supply to both pumps. Both the March 19, 1985 and May 16,

1985 incidents were exceptional and were corrected in an

expeditious manner.

The sump collection system in question is used

throughout the W. A. Parish Generating Station and has

generally proven to be effective and reliable. We therefore

do not feel that any further corrective action is necessary

in this area.

2. Stormwater Collection System for Units 5 and 6

Fifteen of the alleged violations (June 12, June

13, July 6, July 10, August 7, August 9, August 12, August
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13, August 14, August 19, September 16, September 21,

October 1, October 14 and October 19, 1985) involved over-

flows to Smithers Lake via the stormwater drainage system

for Units 5 and 6 (see Attachment A). These alleged bypasses

in-.luded overflows of collection sump* for demineralizsr

regeneration wastewater and sanitary sewage. One spill

occurred when a temporary line being used during a precipita-

tor wash unexpectedly disconnected. Additionally, a spill

occurred when a drain line associated with the coal handling

facilities became plugged. Spills from the bottom ash

system from ruptured transport lines and hopper maintenance

were also captured in the Unit 5 and 6 stormwater system.

The September 16, 1985 demineralizer regeneration

wastewater sump overflow occurred when a restricted diameter

transfer line caused back pressure which reduced the capacity

of the transfer pumps used to pump water to the low volume

treatment basins. The restricted transfer line is scheduled

to be replaced by April 15, 1986. The October 1, 1985

overflow occurred when a lift station pump went out of

service and the remaining backup pump could not keep up with

the final rinse1 of a cation bed regeneration. Although the

malfunctioning pump has been repaired, larger capacity pumps

and motors have been purchased for this sump. It is
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anticipated that these new pumps and motors, with their

additional operating capacity, will be installed by April 1,

1986.

The July 6 and July 10, 1985 overflows of deminer-

alizer wastewater occurred as a result of a broken valve

indicator at the wastewater holding basins. The indicators

showed the value to be open when in fact it was closed. The

closed valve did not allow the demineralizer transfer sump

to pump to the basins resulting in sump overflow. The

defective valve has since been replaced.

The September 21, 1985 sewage treatment lift

station overflow was unique in that one pump was disabled

due to electrical problems, and the backup pump failed to

operate due to a malfunctioning float switch. Although

additional float switch devices are being tested, we do not

feel that any modifications are necessary to the sewage

collection system, which has generally proven to be effec-

tive and reliable.

The October 19, 1985 precipitator wash overflow

occurred when a hose disconnected from a temporary pump used

to transfer precipitator washwater to a lift station. This

malfunction was repaired soon after it was discovered, and

we do not expect this problem to occur again.
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The August 14, 1985 coal washdown overflow occurred

as a result of a plugged drain line causing excess water to

back up in the tripper deck and eventually overflow to storm

drains below the tripper deck. Once it was discovered, the

line was cleaned and placed back into service.

The remaining alleged bypasses in the Unit 5 and 6

area involved bottom ash spills, which occurred due to

plugged or ruptured pipes and hopper maintenance conducted

to remove pluggages withiu the hopper. Due to the nature of

its use, bottom ash transport pipe is subject to consider-

able abrasion and will weaken rapidly. This wear on the

pipes has led to many of the pipe ruptures. Although much

of the pipe has been routinely replaced, including all the

Unit 5 pipe, those remaining sections of old pipe will be
»

replaced during the next Unit 6 maintenance annual which

will be completed by May 9, 1986. Additionally, the new

pipe will be inspected periodically and either rotated or

replaced if excessive wear is evident. Elbow joints which

cannot be rotated will be replaced if considerable wear is

discovered. Also, curbing is now in place on both Units 5

and 6 to redirect excess water during hopper maintenance to

appropriate treatment facilities.

Although a considerable amount of effort has been

expended to eliminate overflows in the Unit 5 and 6 area,

-6-
001REMNP/118E01



the Company has recently implemented an "end-of-pipe"

containment project to capture future spills which enter the

stormwater drainage system for Units 5 and 6. All Unit 5

and 6 overflows cited in the Order entered Smithers Lake via

a common storm drainage pipe. The proposed "end-of-pipe"

containment project includes the construction of two trans-

fer sumps to divert dry weather flows from the two storm-

water catch basins to the wastewater treatment system.

Thus, process water leakage that is not captured upstream

should be routed to treatment facilities. Attached as

Attachment C is a copy of the Engineering Design Plan for

this project as well as an additional project discussed

later in this answer. Also attached is a critical path

schedule as required in the Administrative Order. Again, it

is believed that this additional project will capture those

spills in this area which escape existing primary and

secondary containment structures.

3. Stormwater Collection System North of Unit 7

Five of the alleged bypasses (March 20, May 5,

June 1, June 19 and July 11, 1985) involved overflows into

the stormwater collection system north of Unit 7 and south

of Unit 6 (see Attachment B). These incidents included

overflows of the auxiliary cooling tower basins for Unit 7,
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spills of the bottom ash transport system for Unit 7 and 8

and a spill of air preheater washwater.

The March 20, 1985 auxiliary cooling tower over-

flow was attributed to a fan being out of service during a

heavy rainfall event. The fan problem was corrected and is

not expected to recur.

The May 5 air preheater washwater spill occurred

as a result of damage to a transfer line during ongoing

construction activities. Once the spill was discovered, the

air preheater wash was discontinued until the damaged pipe

could be repaired. We feel that the spill was a unique

incident and is unlikely to recur.

Three bottom ash spills (June 1, June 19 and July

11, 1985) occurred due to operator errors during hopper

maintenance and use of dewatering equipment and due to

inadequate ash dewatering, resulting in leaks from ash

disposal trucks leaving the containment area under the

dewatering bins. Proper operating procedures have been

reviewed with the operators. Containment projects in the

Unit 7 and 8 area have previously been constructed and have

largely been successful in the past.

As described in the previous section on Units 5

and 6 and as set forth in Attachment C, the Company is

pursuing additional "end-of-pipe" controls for the Unit 7
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area. This will allow for the redirection of any dry

weather flows to the low volume wastewater treatment system

and thereby provide additional backup to the previously

constructed containment structures.

4. Cooling Tower Pretreatroent System

The cooling tower pretreatment system provides

softened and clarified make-ut- water to the condenser

cooling water system. Four overflows (January 22, February

5, February 10 and March 30-April 1, 1985) were cited in the

Order, all of which resulted in wastewater entering the

stormwater drainage system and ultimately Smithers Lake.

The first overflow was the result of faulty sump agitation

line positioning which allowed sludge to accumulate around

the pump suction and reduce its pumping capacity. As soon

as the problem was discovered, blowdown to the sump was

discontinued, and the sump agitation lines were repositioned

to dislodge the sludge around the pumps. Inspection of the

sump agitation system will be done periodically to insure

that this problem does not recur.

The next two overflows were caused by a faulty

blowdown valve which allowed blowdown to leak into a sump.

The blowdown valve has been repaired and has been operating

properly for over a year. This valve is also now inspected
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periodically, and we do not expect any more problems of this

type.

The March 30-April 1, 1985 spill occurred due to

the rupture of an inlet water pipe delivering lake water to

the pretreatment system. This rupture occurred several days

before a scheduled outage for annual maintenance. The

ruptured make-up line prevented proper neutralization of

lime softened water which normally occurs through acid

injection and turbulent mixing in the transfer piping of

this system to the main cooling towers. However, with inlet

water unavailable due to the rupture, the wastewater could

not be neutralized before draining the tank in order to

perform annual maintenance. A procedure for manually

transferring the high pH water from the clarifier to the

transfer line with portable pumps has since been developed.

From this line, the water can be routed to either the Unit 7

or Unit 8 main cooling tower basin where an existing acid

injection system can be utilized to neutralize the water

prior to ultimate discharge via Outfall 701 to Smithers

Lake. We therefore do not believe this incident will be

repeated.

III.

As described above, the Company believes that it

has taken a good engineering approach to the overflow
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problems identified in the Order. Most problems were

corrected immediately upon discovery. Backup pumps and

containment structures were already in place. Increased

inspection/maintenance activities have been scheduled.

Installation of increased displacement pumps and motors,

where appropriate, is in progress. In addition, the Company

is pursuing the construction of an "end-of-pipe" capture

system in the stormwater drainage lines that will provide

additional insurance against future overflows. As requested,

a critical path schedule is provided for this project. We

believe that the foregoing efforts will be effective and

will result in general compliance in the identified problem

areas.

DATED: March 3, 1986

Respectfully submitted,

BAKER & EOT1]

BY
" ROBERT E. MOIwc,,
3000 One Shell Plaza
Houston, Texas 77002
(713) 229-1492

Attorneys for Houston
Lighting & Power Company

001REMNP/118E01
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Kearney/Centaur Division Management
A.T. Kearney, lie- Consultants
P.O. Box 1438
225 Keineken Lant
Alexandria. Vafria 22313
7036837932

December 9, 1988

Mr. Tom Clark
Regional Project Officer
U.S. Environmental Protection Agency
Region VI
1445 Ross Avenue
Dallas, Texas 75202-2733

Reference: EPA Contract No. 68-01-7374; Work Assignment No. R26-02-20;
Houston Lighting & Power Company - W.A. Parish Generating
Station; Thompsons. Texas; EPA I.D. N6. TXD0973H849;/Clean-
Closure Review ( ____--''

Dear Mr. Clark:

Enclosed please find the review of the State's Interim Status Clean-
Closure determination for Houston Lighting & Power Company - W.A. Parish
Generating Station (HLP - Parish) in Thompsons, Texas. This project
called for the Kearney Team to review information in the State of Texas
files that was used by the State in making a determination to allow
clean-closure at the HLP - Parish facility. This review briefly
discusses the background of the units that have undergone closure and
describes the documentation for the closure process. Project
deliverables include the following:

o A report documenting the findings of the review.

o The completed checklist (including general and unit-specific
information).

The checklist uses two codes: N/A and NIF. N/A is used for items not
considered applicable. NIF is used for items where information appears
to be required, or may help characterize the adequacy of the procedures
used to close a unit, but was not found in the file.

As you requested, we reviewed the file information for compliance with
40 CFR 264 and 265. as appropriate. EPA's interpretation of clean
closure as described in the Federal Register (52 FR 8704, March 19.
1987). and other relevant policies and guidances.

The primary information sources for the review are included in a
reference list at the end of the checklist.



Mr. Tom Clark
December 9. 1988
Page 2

The Outdoor Container Storage Area is the only documented unit that has
undergone closure at the HLP - Parish facility. The Texas WateF
Commission (TWC) approved the Closure Plan as stated in a September 23.
1985 letter to HLP - Parish. The letter also states that an Affidavit
of Exclusion will be processed upon completion of the closure activities
and receipt of the Certification of Closure signed by an independent,
registered professional engineer. The file chronology is confusing
because an April 30, 1985 letter from TWC to the HLP - Parish facility
indicated TWC had already accepted HLP - Parish withdrawing their
application for a hazardous waste permit and their Affidavit of
Exclusion.

There were a number of other waste management units identified during
the file review; however, their function and status are unclear. A
summary of these waste management units and a discussion of some of the
unclear issues are included in the report.

Based on the information reviewed from TWC's files (specifically the
Closure Plan and Certification of Closure, documenting how the unit was
closed), closure of the Outdoor Container Storage Area has not met the
closure performance standard of 40 CFR 265.111. The Closure Plan and
certification of Closure have not demonstrated how closure activities
controlled, minimized, or eliminated post-closure escape of hazardous
waste, hazardous constituents, contaminated run-off, or hazardous waste
decomposition products to the ground or surface water or to the
atmosphere.

If you have any questions or desire any additional information, please
do not hesitate to call me or Dorothy La Russo, the Work Assignment
Manager (who may be reached at 703/683-7932).

Sincerely,

Arthur Glazer
Technical Director

Enclosures

cc: V. Cammack, EPA Region VI
J. Levin
D. Bean
D. La Russo
A. Schaffer
T. Bingman, B/TSA
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TCXAS WATER COMMISSlWl

Paul Hopkins, Chairman

Ralph Homing, Commissioner
John O. Houchins, Commissioner

Larry R. Soward, Executive Director

Mary Ann Hefner, Chief Clerk
James K. Rourke, Jr., General Counsel

September 23, 1985

Mr. W. F. McGuire, Manager
Environmental Protection Department
Houston Lighting and Power
P. 0. Box 1700
Houston, Texas 77001

Dear Mr. McGuire:

Re: Solid Waste Registration No. 31631
W. A. Parish Generating Station
Full Facility Closure

We have completed a review of the hazardous waste facility closure plan, as
detailed In your submittal of May 22, 1985. The subject closure plan describes
the proposed method of closure for one drum storage area. The closure
activities described in the plan have been evaluated pursuant to Title 31 of
Texas Administrative Code (TAG) Sections 335.211-335.216, including the closure
performance standard of 31 TAC 335.212.

This letter constitutes approval by the Executive Director of the hazardous
waste facility closure plan, as described in your referenced submittal. Upon
completion of the closure activities, certifications should be submitted by the
owner or operator of the subject facility and by an independent Registered
Professional Engineer that the hazardous waste management facility has been
closed in accordance with the approved closure plan. Once the aforementioned
certifications are received, we will resume processing of your Affidavit of
Exclusion.

Should you have any questions regarding this evaluation, please contact Joe
Gingerlch of the Hazardous and Solid Waste Permits Section at ACS12/463-8187 or
ACS12/463-8505.

Sincerely,

Larry R. Soward
Executive Director

JGrbb
cc: Bill Brown, Field Operations Liaison

TWC District 7 Office - Deer Park

P. O. Box 13067 Capitol Station • Austin, Texas 78711 • Area Code 512/463-7896



HOUSTON LIGHTING t POWER COMPANY
WA PARISH GENERATING STATION

THOMPSONS, TEXAS

EPA I.D. NO. TXD097311&49

I. Description of Facility

The Houston Lighting L Power Company - WA Parish Generating Station (HLP-
Parish) is located in Thompsons, Texas. The facility generates electric power
through steam production. The Outdoor Container Storage Area (container
storage area) is the only documented unit that has undergone closure at this
facility.

II. Outdoor Container Storage Area

The container storage area is locate on a concrete pad west of the oil
separator pit and adjacent to the tricellerator. The container storage area
managed 55-gallon drums of hazardous waste deluding spent solvents- pnin<-
thinners. oily wastes, miscellaneous oily wastes, sandblasting grit, and
refractory bricks. A closure plan was approved by the Texas Water Commission
{TWC) on September 23. 1985. Based on the file evaluation, the closure olan
does not include information on the following: (References 1, 14, 23)

o volume of wastes;

o sampling and testing program for the wastes within the drums to
identify hazardous constituents being disposed;

o demonstration that the containment system (i.e., concrete pad) has
sufficient capacity to contain ten percent of the volume of the
containers or the volume of the largest container, whichever is
greater;

o integrity of the containment system;

o demonstration there have been no releases to soil and ground
water;

o type of off-site disposal (e.g., incineration);

o health-based criteria to determine the potential health and
environmental impacts of the waste residues;

o criteria for determining the extent of decontamination;

o detailed description of the decontamination steps (e.g..
specifying the type of detergent to clean the pad);

o methods for sampling and testing to demonstrate success of
decontamination; and



o run-off control during decontamination of the container storage
area.

A letter from TWC to HLP - Parish dated April 30, 1985 accepted the Affidavit
of Exclusion from the facility and withdrew the hazardous waste permit
(Reference 12). A certification of closure, signed by an independent,
registered professional engineer, for the container storage area was submitted
to TWC on November 7, 1985 (Reference 23). HLP - Parish intends to manage
drums containing hazardous and non-hazardous waste in the container storage
area for less than 90 days after closure has been completed.

III. Other Units

o Table III-4. Hazardous Waste Facility Components List, identifies
an enclosed drum storage area that managed drums containing waste
paint thinners and spent solvents prior to off-site disposal.
There was no information in the files regarding the status of the
drum storage area or types and volumes of wastes stored.
(Reference 5)

o A Compliance Monitoring Inspection conducted by TWC on August 18,
1984 identified a closed container storage area that at the time
of the inspection was being used for less-than-90-day storage.
There is no information describing whether this storage area is
the same as the Outdoor Container Storage Area.

o The following information concerning three inorganic surface
impoundments was stated in in October 9. 1984 letter from HLP to
TWC:

"The three inorganic impoundments identified in Table III-2
(Hazardous Waste Management Facility Components List) and
Table III-4 (Hazardous Waste Facility Components List) of
the August 1980 Part A application were excavated in 1977
for temporary use during construction of Units 5 & 6. On an
intermittent basis, the impoundments collected boiler
blowdown and inorganic metal cleaning waste from pre-
operational cleanings of Units 5 & 6. These wastes were
then transferred to Units 5 & 6 concrete tank wastewater
treatment system for treatment prior to NPDES discharge.
Hazardous waste entered the impoundments on four separate
occasions during pre-operational cleanings, the last event
being an inorganic metal cleaning in September 1978."



"No wastewater entered the three impoundments after early
1980. The above-ground piping to the impoundments was
removed during construction of Units 7 t 8 wastewater
treatment system which was in service by June 1980. By
March 1982, all three impoundments had been filled in and
graded over. No dirt was removed from the impoundments
during this activity." (Reference 7)

No other information was found in the files concerning the three surface
Impoundments and Units 5 through 8.



CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE PET

IN EPA REGION
ERMINATIONS
/I

(Complete Sections I through IV for Entire Facility)

I. GENERAL INFORMATION

A. Facility Name: Houston Lighting t Power Coapany-W.A. Parish Generating

Station

B. EPA I.D. No.: TXD097311849

C. Address: Y.H. Jones Road. Thompsons. TX

D. Check the type of unit/units closed or proposed to be closed and

indicate the number of each type of unit that is being reviewed:

( ) Surface Impoundment _____
( ) Landfill __

( ) Waste Pile ___
(X) Container Storage ___

( ) Tank ___

( ) Land Treatment ____

( ) Other (Describe)

II. INFORMATION SOURCE(S)

A. Check type of materials reviewed in completing the evaluation and
provide the date of the documents:

(X) Part A Permit Application 11/18/80 (Reference 1)

( ) Part B Permit Application _^______^^__^__
( ) Interim Status Closure Plan 5/22/85 (Reference 14)

( ) RCRA Permit

( ) RCRA Facility Assessment _________

(X) Closure Certification 11/7/85 (Reference 23)

( ) CHE Report ̂ _^__

( ) Consent Agreement _______
( ) Sampling Results



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOS

IN EPA
)RE DETERMINATIONS
REGION VI

(Complete Sections I through IV for Entire Facility)

I. GENERAL INFORMATION

A. Facility Name: Houston Lighting & Power Company-W.A. Parish Generating

Station

B. EPA I.D. No.: TXD097311849
C. Address: Y.H. Jones Road. Thompsons. TX
D. Check the type of unit/units closed or proposed to be closed and

indicate the number of each type of unit that is being reviewed:

( ) Surface Impoundment ̂ ___

( ) Landfill ___

( ) Waste Pile ___

(X) Container Storage ___
( ) Tank _____

( ) Land Treatment ______

( ) Other (Describe)

II. INFORMATION SOURCE(S)

A. Check type of materials reviewed in completing the evaluation and

provide the date of the documents:

(X) Part A Permit Application 11/18/80 (Reference 1)
( ) Part B Permit Application (Reference 14)

( ) Interim Status Closure Plan 5/22/85

( ) RCRA Permit

( ) RCRA Facility Assessment ______
(X) Closure Certification 11/7/85 (Reference 23)

( ) CME Report ___

( ) Consent Agreement _______

( ) Sampling Results



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

II. INFORMATION SOURCEfS) (Cont'd)

A. Check type of materials reviewed in complex ing the evaluation and

provide the date of the documents (Cont'd)

( ) Other Correspondence (Describe) __^^____^^_^______

(X) Other Materials (Describe) References 2-13. 15-22. 23-29

B. Briefly summarize interviews with Region and/or State personnel.

Include the name(s) of the personnel interviewed and the date:

Interviews were not conducted with Region and/or State personnel

III. ENVIRONMENTAL SETTING

A. Source of Data - Cite Reference Noted in Section II: NIF

B. Surface Water

(1) Annual Precipitation: NIF

(2) Annual Evaporation: NIF

(3) Net Annual Precipitation: NIF

(4) Distance to Nearest Surface Water and Description: NIF

NIF * No Information Found



Houston Lighting i Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CUBAN™CLOSURE DifrmMINATIONS

IN EPA REGION VI

w«-«*•*•*• »i

III. ENVIRONMENTAL SETTING (Cont'd)

B. Surface Water (Cont'd)
(5) Describe Facility Slope and Intervening Terrain: NIF

Geology
(1) Describe Soil Type: NIF

( ) Coheslonless
( ) Cohesive

(2) Predominant Soil Type in Accordance with USCS Classification
System: NIF

( ) Clay
( ) Silty Clay
( ) Sandy Clay
( ) Clayey Silt/Clayey Sand
( ) Sandy Silt
( ) Other

(3) Test Results of Permeability: NIF
( ) Less than IxlO'7 cm/sec
( ) Greater than IxlO'7 cm/sec

(4) Test Procedures: Laboratory ___g£p-__i_1->; Field | NIF
Describe: NIF '-..."'

(5) Is there consistency in test results of permeability? NIF

( ) Yes ( ) No
Describe Inconsistency (les) • . i



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

III. ENVIRONMENTAL SETTING (Cont'd)

C. Geology (Cont'd)

(6) Soil Stratification: NIF

( ) Interbedded Soil Layers

( ) Continuous Layer

( ) Discontinuous Soil Horizon

( ) Other

D. Hydrogeology

(1) Source of data - cite i-ê rence noted in Section II: NIF

(2) Depth to ground water: Feet NIF ; Elevation NIF

(3) Direction of ground-water flow: NIF

(4) Is the site's ground water flow direction different from

regional flow direction? ( ) Yes ( ) No NIF

(5) If no, flow direction is altered because of: NIF

( ) Drawdown induced by pumping

( ) Topographic features

( ) Structural features

( ) Other(s) (Describe)

(6) Presence of monitoring wells on site? ( ) Yes ( ) No NIF

(7) If yes, have unit specific constituents been detected?

( ) Yes ( ) No

Indicate last sampling date: NIF

(8) Is contamination statistically significant? NIF

( ) Yes ( ) No

(9) Are primary drinking water standards exceeded? NIF

( ) Yes ( ) No

If yes, indicate constituents and levels detected:

8



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

III. ENVIRONMENTAL SETTING (Cont'd)

D. Hydrogeology (Cont'd)

(10) Are secondary drinking water standards exceeded? NIF

{ ) Yes ( ) No

If yes, indicate constituents and levels detected:

E. Receptor

(1) Source of data - cite re*°rence noted in Section II: NIF

(2) Population within one-mile radius: NIF

(3) Population within three-mile radius: NIF

(4) Source and distance of potable water supply: NIF

( ) Surface water

( ) Municipal wells

( ) Private well

(5) Indicate depth to aquifer supplying drinking water: NIF

(6) Indicate endangered species in the area: NIF

IV. HEALTH AND SAFETY PROCEDURES

A. Is proposed decontamination of construction equipment described in

sufficient detail? ( ) Yes ( ) No N/A*

If no, describe specific deficiencies:

B. Is rinsate disposal adequately described?

( ) Yes (X) No

* N/A = Not Applicable



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI ""

(Complete Sections V through IX for Each Unit Under Review)

V. UNIT DESCRIPTION

A. Type of Unit:

( ) Surface Impoundment

( ) Landfill

( ) Waste Pile

(X) Container Storage

( ) Tank

( ) Land Treatment

( ) Other

B. Name, location or other information to identify the unit: Container

Storage Area; west of the oil separator pit and adjacent to the

tricellerator

C. Regulatory Basis for Closing the Unit (May Be More Than One): N/A

( ) 40 CFR 265

( ) 40 CFR 264

( ) Consent Agreement

( ) Waste accepted to the unit prior to July 26. 1982

( ) Waste accepted to the unit after July 26. 1982

( ) Unit closed after January 26, 1983

D. Did the State perform a site visit? ( ) Yes (X) No

If yes, indicate the name of the person conducting site visit, date and

nature of the visit: .

Summarize key findings of the visit including the status of clean-

closure activities:

E. Closure Plan Approval Date by the State: 9/23/85

10



Houston Lighting L Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

V. UNIT DESCRIPTION (Cont'd)

F. Closure Certification: (X) Yes { ) No

If no, indicate schedule for Closure Certification:

Is Closure Certification by a:

(X) Professional Engineer

(X) Independent Engineer

( ) Plant Engineer

( ) Other Person

Is Closure Certification approved by the State? NIF

( ) Yes ( ) No

If no, describe the basis for non-approval: There is no documentation

in the files indicating the state approved the certification

Dimensions of Unit

(1) Dimensions: Length NIF. Width NIF. Depth NIF

(2) Year of Construction:

Start-Up Date NIF

Inactive Date NIF

Closure Date 11/85

(3) Was a Liner(s) Required: ( ) Yes (X) No

(4) If Yes, Liner Type and Brief Description:

( ) Liner not installed, as required

( ) Clay liner

( ) Geomembrane liner

( ) Combination of clay and geomembrane liner

( ) Other liner (Describe) ̂ _________^____

Briefly describe, the appropriateness of the liner of the

site:

11



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI ""

V. UNIT DESCRIPTION (Cont'd)

J. Physical Status of the Unit:

(1) Thickness of liner(s) N/A

(2) QA/QC documentation N/A

(3) Briefly describe any problems identified with the liner:

K. History of Compliance/Enforcement Problems: ( ) Yes (X) No

L. If Yes, Describe Compliance/Enforcement Action:

M. Documents Reviewed by the State: NIF

Design Plan ( ) As Built Drawings ( )

Briefly discuss the adequacy of these documents: TWC evaluated the

Closure Plan according to Title 31 of Texas Administrative Code (TAG)

Sections 835.211-335.216, including the closure performance standard of

31 TAG 335.212

N. State's Basis for Approval of Clean-Closure: NIF

0. Describe proposed final use in the area of the unit: Containers storing

hazardous waste for less than 90 days

VI. WASTE CHARACTERIZATION

A. Source of Data - Cite Reference Noted in Section II: References

14, 22, 23

12



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VI. WASTE CHARACTERIZATION (Cont'd)

B. Waste Managed

( ) Listed Waste (Describe Waste or Waste Types): NIF

(X) Characteristics

(X) Ignitability

( ) Corrosivity

(X) Reactivity

( ) Toxicity

(X) Appendix VIII Hazardous Constituents (Describe) Polyester resin.

vinylester resin, acetone. MEKP

( ) Other hazards that pose a threat to public health and the

environment (Describe) NIF

C. Quality Control procedures used in testing: ( ) Yes (X) No

D. If yes, were the procedures used adequate? ( ) Yes ( ) No

If no, describe deficiencies: No sampling/testing of the waste within

the drums were performed

VII. WASTE REMOVAL/DECONTAMINATION

A. Source of Data - Cite Reference Noted in Section II: Reference 23

13



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VII. WASTE REMOVAL/DECONTAMINATION (Cont'd)

B. Cleanup Standards

(1) Cleanup standards used:

( ) Background

( ) Health based

(X) Other (Describe) Drums were removed and area scrubbed with

a detergent (type of detergent was not described)

(2) Who established cleanup standards?

( ) State

( ) EPA

( ) Proposed by Applicant

(3) Basis For determining cleanup criteria: The area was scrubbed and

rinsed. Rinse water was placed in drums

(4) Describe any numerical standards that were used to establish

cleanup criteria: NIF

(5) Explain the adequacy of cleanup cri*-»ria: Did not clean the unit

to health based criteria

(6) Indicate Quality Assurance/Quality Control procedures in

establishing cleanup criteria: NIF

C. Waste Removal

(1) How was waste disposed? 11 drums of waste were transferred

off site to Rollins Environmental Services

(2) Manifest for material moved off site: ( ) Yes ( ) No NIF

D. Liner, associated piping and contaminated subsoil removal:

(1) Source of data - cite reference noted in Section II: NIF

14



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VII. WASTE REMOVAL/DECONTAMINATION (Cont'd)

D. Liner, associated piping and contaminated subsoil removal (cont'd):

(2) Geomembrane liner: N/A

( ) Removal off site

( ) Decontamination (treated)

( ) Disposal on site after treatment

Describe decontamination procedure:

(3) Soil/clay liner: NIF

( ) Removal off site

( ) Decontamination (treated)

( ) Disposal on site after treatment

Describe decontamination procedure:

(4) Sampling scheme to characterize contamination in underlying

soil: NIF

( ) Systematic

( ) Random

(5) How was material disposed off site? NIF

(6) Manifest for material moved off site: ( ) Yes ( ) No NIF

(7) Contaminated subsoil testing for waste constituents? NIF

( ) Yes ( ) No

(8) Is location of background soil sampling correct? NIF

( ) Yes ( ) No

If no, describe the deficiencies: Background soil sampling was

not performed

15



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VII. WASTE REMOVAL/DECONTAMINATION (Cont'd)

D. Liner, associated piping and contaminated subsoil removal (cont'd):

(9) Nature of soil samples tested: NIF

( ) Grab

( ) Composite

Indicate depth of soil sampled: ̂^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^

(10) Is contamination of underlying soil adequately describe? NIF

( ) Yes ( ) No

If not, describe deficiencies:

(11) Decontamination/removal of leachate collection/removal system: NIF

( ) Yes ( ) No

Waste Removal from Surface Impoundment:

(1) Source of data - cite reference noted in Section II: N/A

(2) Were liquid and sludges treated and/or stabilized?

N/A

(3) Was procedure for removal of any liquid waste adequate?

( ) Yes ( ) No N/A

(4) Describe liquid waste removal procedure and name of facility

accepting waste: N/A ^̂ ^

(5) Was the plan for handling sludge adequate?

( ) Yes ( ) No N/A

If no, describe deficiencies:

(6) Manifest for off-site waste: ( ) Yes ( ) No N/A

16



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD097311849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VII. WASTE REMOVAL/DECONTAMINATION (Cont'd)

F. Cleanup of Ground Water:

(1) Describe how potential contamination of ground water was

addressed as a part of clean closure: N/A

(2) Did the unit have ground water monitoring wells?

( ) Yes (X) No

If no, did the Agency issue a waiver? ( ) Yes ( ) No N/A

If yes, did the wells detect waste constituents? N/A

( ) Yes ( ) No

(3) Is ground water monitoring required under clean closure?

( ) Yes (X) No

(4) Describe how the potential for release of waste constituents

into the ground water was reconciled as a part of clean

closure: N/A

VIII. OTHER CONSIDERATIONS

A. Describe any other available criteria used for the unit:

NIF

B. Was the clean-closure of the unit affected by the financial

condition of the facility? ( ) Yes ( ) No NIF

17



Houston Lighting & Power Co. - W.A. Parish Generating Station
EPA I.D. No. TXD0973H849

CHECKLIST TO EVALUATE
STATE CLEAN-CLOSURE DETERMINATIONS

IN EPA REGION VI

VII. WASTE REMOVAL/DECONTAMINATION (Cont'd)

C. Did the unit's location with respect to population affect the

closure of the unit? ( ) Yes ( ) No NIF

If yes, describe:

D. Was the unit's closure approvals affected by local constraints?

( ) Yes ( ) No NIF

If yes, describe the circumstance":

IX. OTHER COMMENTS

The closure plan does not provide the following; volume of wastes; list

of hazardous constituents; type of detergent to decontaminate the storage

area; run-off control during washing & rinsing; sampling of wash water;

and criteria to determine clean closure.

18



X. REFERENCES

1. Letter from Houston Lighting & Power Company (HL&P) to Texas Department

of Water Resources (TDWR), Additions and Modifications to TDWR Hazardous

Waste Permit Applications, September 30, 1980.

2. Part A Application for W.A. Parish Generating Station, November 18,

1980.

3. W.A. Parish Plant Site, Units 5 thru 8.

4. W.A. Parish Generating Station, Facility Components

5- U.S. Environmental Protection Agency's Review of Part A Application for

W.A. Parish, August 6, 1981.

6. Conditions of Operation During Interim Status, EPA Region VI, August 6,

1981.

7. Revised Part A Application for W.A. Parish Generating Station, October

9, 1984.

8. Letter from HLiP to TDWR, Notification of Change in Waste Management

Methods. October 26, 1984.

9. Letter from HLiP to TDWR, Request for Addition of Mercury Contaminated

Waste to the Industrial Solid Waste Registration, March 21, 1985-

10. Interoffice Memorandum from Jim Feeley to Charles Eanes, TDWR, Hazardous

Waste Permit Exclusion Review, April 10, 1985.

11. Letter from HLiP to TDWR, Affidavit of Exclusion, April 12, 1985.

12. Letter from TDWR to HLiP, Withdrawal of Hazardous Waste Permit, April

30, 1985-
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13- letter from HLiP to TDWR, Expansion of Coal Combustion By-Product

Storage Area. May 13, 1985-

14. Letter from HLiP to TDWR, Closure Plan for W.A. Parish Container Storage

Area, May 22. 1985.

15. Letter from TDWR to HLiP Publication of Notice of Receipt of Final

Facility Closure Plans, July 30, 1985.

16. Letter from HLiP to U.S. EPA and TDWR, EPA Administrative Order

Monitoring Data, August 2, 1985.

17- Letter from HLiP to TDWR, Revisions to Houston Lighting i Power

Company's Revisions to Houston Lighting i Power Company's Solid Waste

Regulations, August 5, 1985.

18. Letter from HLiP to TDWR, Publication of Notice of Final Facility

Closure, August 29, 1985-

19- Letter from Analytical Petroleum Research Laboratories to HLiP, August

8, 1985, Results of Sampling Conducted, August 30, 1985-

20. Letter from Texas Water Commission (TWC) to HLiP, Approval of Drum

Storage Area Closure Plan, September 23, 1985-

21. Letter from HLiP to TWC, Revisions to Houston Lighting i Power Company's

Solid Waste REgulations, September 26, 1985.

22. Letter from HLiP to TWC, Addition to Industrial Solid Waste

Registration, November 1, 1985.

23. Letter from HLiP to TWC, Certification of Closure of Container Storage

Area, November 7, 1985-

24. Letters from TWC to HLiP, Evaluation Construction and Closure

Plans/Specifications for 30-Acre Landfill, November 13, 1985-
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25. Letter from TWC to U.S. EPA Region VI, Addition of Closure Certification

to W.A. Parish Part B Permit Application. November 19. 1985.

26. Interoffice Memorandum from Rex Coffman to Ann McGisley, TWC, Amendments

to Land Disposal Universe, July 28, 1986.

27. Notice of Registration, July 17. 1987.

28. Notice of Registration, September 27, 1988.

29. Interoffice Memorandum from Jeff Korth, TWO. to File, Review of
Hazardous Waste Land Disposal Operations, Undated.

21



REFERENCE 16



SITE NAME
LOCATION
SITE NUMBER
SURVEY DATE
LABORATORY

INSPECTION REPORT REVIEW
POTENTIAL HAZARDOUS WASTE SITE

Houston Lighting and Power „
Thompsons
TXD097B11849
j2_/_̂ /_̂

CLP

,
INSPECTED BY: STATE ( FIT ' TAT OTHER:

EPA OTHER ^ -^

RECEIVED FROM:

SAMPLE TYPE(s):

SOIL
off / on -site

Si b .P-O/-/
DATE RECEIVED: /

SURFACE WATER
off / on -site

GROUND WATER
off / on -site

DRINKING WATER
off / on -site

CONTAMINANT(s): (organic^

FOLLOW UP (Y/N):

T (Resampling Requested
TT" Further Action is URGENT

SUMMARY:

norganij:> Radionucl ides Microbiological

Locate Drinking Water Sources
Keep Site Active ("N"=No Further Action)
'Concur with Report Recommendations

Concurrence ENGINEER/REVIEWER
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Superfund Site Strategy Recommendation

Site Name: fWton /-.>Ui'/\* 4-

Region 6

: ̂ X/) Ô f"? -?/ I

A l i as Site Name(s ) :

Address: ~2_.7$c\ Jr.rvf».s

Xf/-.City/County o£ Parish/State/Zip: "T

Recommendation:

|~~| 1. No further remedial action planned under Superfund.

2. Further pre-remedial investigative action needed under Superfund:

PA
SSI u^
LSI
Other
To be performed by f:\~\~

^ xPriority: High _ Medium_MfE I /i..v i/l

3. Action may be appropriate under other authority: RCRA
NPDES SPCC 404 TSCA UIC __
SMCRA State Other

Discussion:

So,

,/v t - < "f"\ ,r n h , b . ̂  a/ o/vf

C C A < • ' < > „ /i r - - rA \c<- w^/^. 7A f ^^

, y t

.c ,5

bjk

//v»

e v £>t -- -^/-^ f f

Copies to (p leas,? l ist): TWC

By:

Approved By: Date:
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IS™ FROM HAZARDOUS WASTE PERMIT!™AFFIDAVIT OF EXCLUSION FROM HAZARDOUS WASTE PERMITTW REQUIREMENT

Registration No. 31531

Application No.
(Dept. Use Only)

Facility Name W. A. Parish Generating Station

County Of Fort Bend _

L. B. Horrigan, Jr. being duly sworn, deposes and says:
Vice President,

I am Fossil Plant Engineering & Construction Of Houston Lighting & Power Co.
Title (Owner or Principal Officer) Facility Owner

P. 0. Box 1700. Houston. Texas 77001
and Address

This affidavit is being executed for the purpose of notifying the Executive Director

of the Texas Department of Water Resources that the named facility does not require

a hazardous waste permit because:

Check appropriate box(es):

/ 7 No hazardous waste is stored, processed or disposed on-site

/ */ The facility qualifies for the "Accumulation Time" storage exclusion of
Texas Administrative Code, Section 335.69

/ 1 The facility qualifies for the "Small Quantity Generator" exclusion of
Texas Administrative Code, Section 335.2(e)

/ 7 The facility qualifies for the "Elementary Neutralization Unit" exclusion
of Texas Administrative Code, Section 335.2(f)

/ xy The facility qualifies for the "Wastewater Treatment Unit" exclusion of
Texas Administrative Code, Section 335.2(f)

r~~l Other (Explain with an attachment and reference TDWR rule)

Sworn to before me
«

ary Public in and for
,_

County,

My commission expires / • 2-?-
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

1996

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number: 96-10-784

Approved for Release by:

Brent Barren, Client Services Supervisor
/D
Date

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

The •ttaclwd nulyticil daU {wckage mqr not be repfoduced cxnpl n fiiB without the expren i •oviloflMibbanlny.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO.: 96-10-784

Southern Petroleum Laboratories (SPL) is pleased to present the results of laboratory analyses to
Houston Lighting and Power Co. Seven liquid samples were received at our laboratory on October
11,1996 at a temperature of 5 degrees Celsius. The following is a brief narrative of the laboratory
analysis.

These samples were analyzed per the Chain of Custody. There were no deviations from the required
methods.

Sample "MW-18" was randomly chosen for SPL's Quality Assurance program. The Matrix Spike
(MS) Matrix Spike Duplicate (MSD) as well as the Relative Percent Difference were outside of the
advisory quality control limits for the analysis of Aluminum. The Matrix Spike Duplicate was outside
of the advisory quality control limits for the analysis of Calcium, Magnesium, and Sodium. The
Relative Percent Difference was also outside of the advisory quality control limits for the analysis of
Calcium. The Laboratory Control sample for this batch was well within SPL's Quality Control
guidelines.

If you have any questions, please feel free to call me.

Barren
Client Services Supervisor



®
Certificate of Analysis No. H9-9610784-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS
PHONE (713) 660-090'

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting &
SAMPLE ID: MW-18

Power

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaC03
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

RESULTS

275

DETECTION
LIMIT

10

ND

0.4 0.1

332

56

857

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-01

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-090'

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.O.fc
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-18

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by. JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.11

ND

ND

0.247

0.2

138

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS '705-1
PHONE (713) 660-090-

P . O . t f

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-18

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total **
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

ND

1.23

35.3

0.49

DETECTION
LIMIT
0.005

0.01

0.02

0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-01

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-18

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

KNF-92-900
WATER
10/11/96 10:45:00
10/11/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

175

DETECTION
LIMIT

0.1

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
JM
10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96.

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
889C INTERCHANGE DRIVE

hOUSTON TEXAS 77054
(713) 660-0901

P . O . t f

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-20

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 11:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by. CA

Date: 10/21/96

Carbonate, as CaC03
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2
Analyzed by:

Date:
CA
10/18/96

Bicarbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

RESULTS

65

DETECTION
LIMIT

1

ND

0.9 0.1

410

2920 500

3710

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (7131 660-090-

P . 0 . #
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-20

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 11:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.11

DETECTION
LIMIT
0.06

0.2 0.1

ND 0.01

0.025 0 .005

4.9 0.1

231 0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-090-

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-20

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 11:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

DETECTION
LIMIT
0.005

ND 0.01

ND 0.02

265 0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-090-

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-20

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 11:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Sodium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

RESULTS

524

DETECTION
LIMIT

0.5

UNITS

mg/L

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd'Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

p.o.a
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-21

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 13:50:00
DATE RECEIVED: 10/11/96

PARAMETER

Chloride

ANALYTICAL DATA
RESULTS

285

DETECTION
LIMIT

10

UNITS

mg/L
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaCO3
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

ND

0.7 0.1

482

3810 500

6670

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-090-

P.0.#

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-21

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 13:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.08

DETECTION
LIMIT
0.06

ND 0.1

ND 0.01

0.017 0.005

3.6 0.1

330 0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-03

HOUSTON LABORATORY
8P = : INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
(713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-21

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 13:50:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

DETECTION
LIMIT
0.005

ND 0.01

ND 0.02

266 0.1

0.56* 0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-03

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.O.tf
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting &
SAMPLE ID: MW-21

Power

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 13:50:00
DATE RECEIVED: 10/11/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

1350

DETECTION
LIMIT

0.5

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
JM
10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS ^7054
PHONE (713) 660-0901

P.0 .#

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-23

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 08:15:00
DATE RECEIVED: 10/11/96

PARAMETER

Chloride

ANALYTICAL DATA
RESULTS

205

DETECTION
LIMIT

10

UNITS

mg/L
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

ND

0.5 0 .1

338

51

769

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-090-

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-23

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 08:15:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.10

0.6

0.01

0.205

0.2

•117

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-090-

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-23

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 08:15:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

ND

0.52

31.3

DETECTION
LIMIT
0.005

0.01

0.02

0 .1

0.48 >r 0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting &
SAMPLE ID: MW-23

Power

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 08:15:00
DATE RECEIVED: 10/11/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

152

DETECTION
LIMIT

0.1

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
JM
10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96,

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-05

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
88P" INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-24

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 09:15:00
DATE RECEIVED: 10/11/96

PARAMETER

Chloride

ANALYTICAL DATA
RESULTS

295

•

DETECTION
LIMIT

10

UNITS

mg/L
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaCO3
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

ND

0.6 0.1

408

99

1040

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-05

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P . O . t f

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-24

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 09:15:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.19

DETECTION
LIMIT
0.06

ND 0.1

-o.oi 0.01

0.111 0.005

0.3 0.1

109 0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-05

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-24

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 09:15:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

ND

1.06

40.1

DETECTION
LIMIT
0.005

0.01

0.02

0.1

0,87 0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-05

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-24

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 09:15:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Sodium, Total
METHOD 200.7
Analyzed by:

Date:

RESULTS

222

DETECTION
LIMIT

0.1

UNITS

mg/L

JM
10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd'Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-06

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS T7054
PHONE (713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.O.fl
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-25

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaC03
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

RESULTS

275

DETECTION
LIMIT

10

ND

0.4 0.1

320

54

850

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-06

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

P . O . t f

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-25

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96.

Barium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

0.12

0.2

ND

0.240

0.2

139

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-06

HOUSTON LABORATORY
BBS? INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.O.fl
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-25

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 10:45:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

ND

1.28

35.8

0.51-

DETECTION
LIMIT
0.005

0.01

0.02

0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-06

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

P . 0 . #

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting &
SAMPLE ID: MW-25

Power

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

KNF-92-900
WATER
10/11/96 10:45:00
10/11/96

ANALYTICAL DATA
PARAMETER

Sodium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

RESULTS

172

DETECTION I
LIMIT

0.1

UNITS

mg/L

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-07

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: Rinsate

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 14:25:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by: CA

Date: 10/21/96

Carbonate, as CaCO3
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/11/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/21/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/17/96

RESULTS

ND

DETECTION
LIMIT

1

ND

ND 0.1

ND

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
Certificate of Analysis No. H9-9610784-07

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS '7054
PHONE (713) 660-090-

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

P.O.tf
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: Rinsate

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 14:25:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/21/96

RESULTS

ND

ND

ND

Barium, Total
METHOD 200.7
Analyzed by:

Date:

ND

JM
10/21/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

ND

•104

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-07

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS T7054
PHONE (713) 660-0901

P.0.#
KNF-92-900

DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: Rinsate

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 14:25:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Chromium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Iron, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

Potassium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/22/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

ND

ND

ND

0.1

DETECTION
LIMIT
0.005

0.01

0.02

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.

***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610784-07

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/23/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: Rinsate

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/11/96 14:25:00
DATE RECEIVED: 10/11/96

ANALYTICAL DATA
PARAMETER

Manganese, Total
METHOD 200.7 *
Analyzed by: JM

Date: 10/21/96

RESULTS

ND

DETECTION
LIMIT
0.01

Sodium, Total
METHOD 200.7
Analyzed by:

Date:

0.4 0.1

UNITS

mg/L

mg/L

JM
10/22/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96,

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: GB

Date: 10/16/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/21/96

10/16/96

10/16/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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ICP Specttoscopy Method 200.7 Quality Control Report

Matrix: Water Units:

Date:102296 Time:0755 File Name: 102296M1 Che

STON LABORATORY
8880 INTERCHANGE DRIVE

;ON. TEXAS 77054

Laboratory Control Sample
Element

Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Mth. Blank

ND

ND

True Value

20.00

20.00

Result

20.28

20.83

% Recovery

101

104

Lower Limit

16.00

16.00

Upper Limit

24.00

24.00

Work Orders in Batch
Work Order Fractions

96-10-784 01C-07C

Matrix Spike - Spike Duplicate Results Work Order Spiked: 96-1 0-784 01 C

Element
Silver
Aluminum
Arsenic
Bahum
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Sample
Result

2.179

174.8

Spike
Added

10.0

10.0

Mat
Result

12.74

179.3

rix Spike
Recovery

105.6

45.0 *

Matrix Spi
Result

12.57

183

ke Duplicate
Recovery

103.9

82.0 *

QC Limits
% Recovery

90

90

110

110

Spike
RPD%

1.6

58.3 **

QC
Limits %

20.0

20.0

Spike Results Outside Method Limits
* Spike RPD Outside Method Limits



opy Method 200.7 Quality Control Report

Matrix: Water Units: mgrcr Ana

Date:102196 Time:0819 File Name: 102196M1

ISTON LABORATORY
8880 INTERCHANGE DRIVE

if

' — —
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
"hallium

Vanadium
Zinc

' — —

ND

ND

ND
ND

ND

ND

ND
ND

'

2.00

2.00

20.00
2.00

2.00

2.00

20.00
2.00

L.

2.09

202

19.68
1.82

1.95

1.98

19.42
1.96

105

101

98
91

97

99

97
98

^^^^=_^^^^=±ABi

1.60

1.60

16.00
1.60

1.60

1.60

16.00
1.60

2.40

2.40

24.00
2.40

2.40

2.40

24.00
2.40

Work Orders in Batch
Work Order Fractions

96-10-784 01C-07C

Matrix Spike - Spike Duplicate Results Work Order Spiked: 96-10-784 01C

Element
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Cooper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Sample
Result

ND

0.2469

137.7 J
ND

ND

1.233

35.28
0.492

Spike
Added

1.0

1.0

10.0
1.0

1.0

1.0

10.0
1.0

Mat
Result

1.731

1.259

148
0.9483

1.00

2.236

45.37
1.491

rix Spike
Recovery

173.1

101.2

103.0
94.8

100.0

100.3

100.9
99.9

*

Matrix Sp
Result

1.118

1.256

153
0.9396

0.9946

2.273

46.42
1.501

ke Duplicate
Recovery

111.8

100.9

153.0
94.0

99.5

104.0

111.4
100.9

*

*

*

QC Limits
% Recovery

90

90

90
90

90

90

90
90

110

110

110
110

110

110

110
110

Spike
RPD%

43.0

0.3

39.1
0.9

0.5

3.6

9.9
1.0

**

**

QC
Limits %

20.0

20.0 I

20.0
20.0

20.0

20.0

20.0
20.0

* Spike Results Outside Method Limits
** Spike RPD Outside Method Limits



SPL QUALITY CONTROL REPORT

Matrix. Aqueous Reported on. 10/22/96
Analyzed on: 10/21/96
Analyst: WFL

HOUSTON LABORATORY
8880 INTERCHANGE D = !VE

HOUSTON. TEXAS "C5-:
PHONE (7131 660-OS:-

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Arsenic. Total
METHOD 206.2 *

| SPL Sample
| ID Number
1
1

|9610546-01E
1

Blank Value
ug/L

ND

Amt Added
ug/L

50.0

Matrix
Spike

Recovery
%

88.6

Matctx.
Spike

Duplicate
Recovery %

87.4

Relative
Percent

Difference
%

1.4

OC Limits
Recovery

75 - 125

RPD
Max.

20

-9610A66

Samples in batch:

9610784-01C
9610784-05C

9610784-02C
9610784-06C

9610784-03C
9610784-07C

9610784-04C

COMMENTS:



** SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE ORIVS

HOUSTON. TEXAS 7705-
PHONE (7131 660-090'

10/22/96
10/21/96
WFL

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate..The results are as follows:

Arsenic, Total
METHOD 206.2 *

SPL Sample
ID Number

9610546-01E

Blank
Value
ug/L

ND

LCS
Concentration
ug/L

50.0

Measured
Concentration
ug/L

4S.5

%
Recovery

87.0

QC Limits
Recovery

83 - 114

-9610A66

Samples in batch:

9610784-01C
9610784-05C

9610784-02C
9610784-06C

9610784-03C
9610784-07C

9610784-04C

COMMENTS:
LCS=SPL ID#:94-464-19a-12



*•*

Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

10/21/96
10/21/96
DQ

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Boron, Total
METHOD 200.7 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

4.00

Measured
Concentration
mg/L

4.126

%
Recovery

103

QC Limits
Recovery

90 - 110

-9610B03

Samples in batch:

9610784-01C
9610784-05C

9610784-02C
9610784-06C

9610784-03C
9610784-07C

9610784-04C

COMMENTS:

LCS=SPL ID#: 94-452-25-20
94-452-24-18
94-452-24-20



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/21/96
Analyst: DO

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 7705-1
PHONE (713) 660-0901

Th^s sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Boron. Total
METHOD 200.7 *

SPL Sample
ID Number

[9610784-01C
1

Blank Value
mg/L

ND

Amt Added
mg/L

2.00

Matrix
Spike

Recovery
%

101

Matrix
Spike
Duplicate
Recovery %

103

Relative
Percent
Difference
%

2.0

OC Limits
Recovery

90 - 110

1

RPD-
Max.

20

Samples in batch.

9610784-01C
9610784-05C

9610784-02C
9610784-06C

-9610B03

9610784-03C
9610784-07C

9610784-04C

COMMENTS:



Matrix: Aqueous

** SPL QUALITY CONTROL REPORT

Reported oh:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
6880 INTERCHANGE DRIVE
HOUSTON. TEXAS 7705*

PHONE (713) 660-0901

10/15/96
10/11/96
LAR

This sample was randomly selected for .use in the SPL quality control
program. The results are as follows:

Bicarbonate, as CaC03
METHOD SM 4500-C02D **

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610771-01E

Original Sample
Concentration

mg/L

290

Duplicate
Sample
mg/L

294

RPD

1.4

RPD
Max.

3

Samples in batch:

-9610721

9610771-01E
9610784-03A
9610784-07A

9610771-04E
9610784-04A

9610784-01A
96107JJ4-05A

9610784-02A
9610784-06A

COMMENTS:



**

Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

10/15/96
10/11/96
LAR

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Carbonate, as CaC03
METHOD SM 4500-C02D **

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610771-01E

Original Sample
Concentration

mg/L

ND

Duplicate
Sample
mg/L

ND

RPD

0

RPD
Max.

2.2

Samples in batch:

9610771-01E
9610784-03A
9610784-07A

9610771-04E
9610784-04A

9610784-01A
9610784-05A

-9610720

9610784-02A
9610784-06A

COMMENTS:



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/21/96
Analyst: CA

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Chloride
METHOD 325.3 *

SPL Sample
ID Number

9610784-01A

Blank Value
mg/L

ND

Ant Added
mg/L

50.00

Matrix
Spike

Recovery
X

100

Matrix
Spike
Duplicate
Recovery i

100

Relative
Percent
Difference
I

0

QC Limits
Recovery

93.2 - 109.3

RPD i
Max. |

I
1
I

2.7 1

Samples in batch:

9610558-08B
9610784-02A
9610784-06A

9610558-11B
9610784-03A
9610784-07A

9610558-12B
9610784-04A

9610784-01A
9610784-05A

-9610A21

COMMENTS:



**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/21/96
Analyst: CA

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. .The results are as follows:

Chloride
METHOD 325.3 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

51.60

Measured
Concentration
mg/L

51.48

%
Recovery

99.8

QC Limits
Recovery

90 - 110

Samples in batch:

9610558-08B
9610644-01B
9610644-05B
9610784-02A
9610784-06A
COMMENTS:

9610558-11B
9610644-02B
9610644-06B
9610784-03A
9610784-07A

9610558-12B
9610644-03B
9610644-07B
9610784-04A
9610B07-03A

9610558-13B
9610644-04B
9610784-01*—
9610784-05A
9610B08-03A

-9610A22

SPL LCS ID# 9553564-1



**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 10/18/96
Analyzed on: 10/18/96
Analyst: CA

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.. The results are as follows:

Fluoride
METHOD 340.2 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

1.00

Measured
Concentration
mg/L

0.966

%
Recovery

96.6

QC Limits
Recovery

90 - 110

Samples in batch:

9610707-01A

9610784-05A
9610A28-01I

COMMENTS :

9610707-02A
9610784-02A.
9610784-06A
9610A28-03I

9610707-03A
9610784-03A
9610784-07A
9610A28-04I

9610707-04A
9610784-04A
9610967-01A
9610A28-05I

-9610929

SPL LCS ID# 9553564-1



Matrix: Aqueous

** SPL QUALITY CONTROL REPORT **

Reported on: 10/18/96
Analyzed on: 10/18/96
Analyst: CA

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 6604)901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Fluoride
METHOD 340.2 *

SPL Sample
ID Number

9610967-01A
i

Blank Value
mg/L

ND

Amt Added
mg/L

0.500

Matrix
Spike

Recovery
i

102

Matrix
Spike
Duplicate
Recovery X

102

Relative
Percent
Difference
%

0

QC Limits
Recovery

78 - 113

RPD '
Max.

3.6

-9610930

Samples in batch:

9610784-07A
9610A28-04I

9610967-01A
9610A28-05I

9610A28-01I 9610A28-03I

COMMENTS:



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/18/96
Analyzed on: 10/18/96
Analyst: CA

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Fluoride
METHOD 340.2 *

SPL Sample
ID Number

9610707-04A

Blank Value
mg/L

ND

Amt Added
mg/L

0.500

Matrix
Spike

Recovery
%

94.6

Matrix
Spike
Duplicate
Recovery %

95.0

Relative
Percent

Di f f erence
X

0.4

QC Limits
Recovery

78 - 113

RPD
Max.

3.6

Samples in batch:

9610707-01A
9610784-01A
9610784-05A

9610707-02A
9610784-02A
9610784-06A

9610707-03A
9610784-03A

9610707-04A
9610784-04A

-9610927

COMMENTS:



Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS "C5-:
PHONE (713)660-090'

10/22/96
10/21/96
WFL

This sample was randomly selected for use in the SPL quality.control
program. Samples chosen are fortified with a known concentration
in duplicate. .The results are as follows:

Selenium, Total
METHOD 270.2 *

SPL Sample
ID Number

9610546-01E

Blank
Value
ug/L

ND

LCS
Concentration
ug/L

50.0

Measured
Con cent-Eat ion
ug/L

45.5

%
Recovery

91.0

QC Limits
Recovery

80 - 120

-9610A54

Samples in batch:

9610784-01C
9610784-05C

9610784-02C
9610784-06C

9610784-03C
9610784-07C

9610784-04C

COMMENTS:
LCS-SPL ID#:94-464-198-12



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/22/96
Analyzed on 10/21/96
Analyst: WFL

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TEXAS rros^
PHONE (7131 660-C9C'

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Selenium. Total
METHOD 270.2 *

SPL Sample
10 Number

9610546-01E

Blank Value
ug/L

ND

Amt Added
ug/L

50.0

Matrix
Spike

Recovery
%

82.6

Matrix
Spike

Duplicate
Recovery %

81.8

Relative | QC Limits
Percent | Recovery
Difference |
* 1

1.0 | 75 - 125
|

RPD
Max.

20
1

Samples in batch:

-9610A54

9610784-01C
9610784-OSC

9610784-02C
9610784-06C

9610784-03C
9610784-07C

9610784-04C

COMMENTS:



®

** SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

10/21/96
10/21/96
ST

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.. The results are as follows:

Sulfate
METHOD 375.4 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration

mg/L

20.00

Measured
Concentration

mg/L

19.99

%
Recovery

100

QC Limits
Recovery

90 - 110

Samples in batch:

9610558-08B
9610644-01B
9610644-05B
9610784-02A
9610784-06A
COMMENTS:

9610558-11B
9610644-02B
9610644-06B
9610784-03A
9610784-07A

9610558-12B
9610644-03B
9610644-07B
9610784-04A
9610914-01A

-9610A30

9610558-13B
9610644-04B
9610784-01A—~"
9610784-05A

SPL LCS ID#9553564-1



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/21/96
Analyst: ST

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a knowi concentration
in duplicate. The results are as follows:

Sulfate
METHOD 375.4

| SPL Sample
| 10 Number
1
1

| 9610558- 11B

(Blank Value
1 mg/L
1
1i
| ND

|Amt Added
| mg/L
1
1

| 10.00
i

Matrix
Spike

Recovery
*

106

Matrix
Spike
Duplicate
Recovery %

106

Relative
Percent

Di f f erence
%

0

QC Limits
Recovery

79.6 - 122

| RPD |
| Max. |
1 1
1 1i i1 1
1 . H-8 1
1 |

Samples in batch:

9610558-08B
9610784-02A
9610784-06A

9610558-11B
9610784-03A
9610784-07A

9610558-12B
9610784-04A

9610784-01A
9610784-05A

-9610A28

COMMENTS:



**

Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
8830 INTERCHANGE DRIVE
-OJSTON. TEXAS '705-

OHONE (7131 660-090-

10/19/96
10/17/96
PT

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.. The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

420.6

Measured
Concentration
mg/L

416

%
Recovery

98.9

QC Limits
Recovery

90 - 110

-9610957

Samples in batch:

96107T4-01A
9610784-05A
9610938-01A

9610784-02A
9610784-06A
9610939-01A

9610784-03A
9610784-07A
9610981-02D

9610784-04A
9610937-01A

COMMENTS:

LCS# 9553564-12



**

Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

10/19/96
10/17/96
PT

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610784-01A

Original Sample
Concentration

mg/L

857

Duplicate
Sample
mg/L

856

RPD

0.1

RPD
Max.

20

Samples in batch:

9610784-01A
9610784-05A
9610939-01A

9610784-02A
9610784-06A
9610981-02D

-9610958

9610784-03A
9610784-07A

9610784-04A
9610938-01A

COMMENTS:



SPL QUALITY CONTROL REPORT

HOUSTON LABORATORY
MM INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/19/96
Analyst: DSE

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Total Phosphorus
METHOD 365.2 *

SPL Sample
ID Number

9610784-07B

Blank Value
mg/L

NO

Ant Added
mg/L

0.25

Matrix
Spike

Recovery
X

102

Matrix
Spike
Duplicate
Recovery %

101
L

Relative
Percent
Difference
X

1.0

OC Limits
Recovery

54.7 - 141

RPD
Max.

20

-9610A78

Samples in batch:

9610784-01B
9610784-05B

9610784-02B
9610784-066

9610784-036
9610784-07B

9610784-04B

COMMENTS:
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

SPL Sample ID:

1

2

3

4

5

6

7

8
9

10

11

Chain-of-Custody (COC) form is present.

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

If yes, custody seals are intact.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact
Temperature of samples upon arrival:

Method of sample delivery to SPL:

Method of sample disposal:

SPL Delivery

Client Delivery

FedEx Delivery (airbill #)

Other:

SPL Disposal

HOLD

Return to Client

Yes

• ^

•/

'
'

s

J

No

^ C

•

/

Name: Date:



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

Southern Petroleum Laboratories, Inc.

Certificate of Analysis Number 96-10-707

Approved for Release by:

Client Services Supervisor

Greg Grandhs
Laboratory Director

Quality Assurance Officer

*.. ' * .. t ^* 4. :

Tfce



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS T7054
PHONE (713)660-0901

CASE NARRATIVE

QUALITY CONTROL RESULTS SUMMARY

WORK ORDER NO.: 96-10-707

Southern Petroleum Laboratories (SPL) is pleased to present the results of laboratory analyses to
Houston Lighting and Power Co. Four liquid samples were received at our laboratory on October
10,1996 at a temperature of 5 degrees Celsius. The following is a brief narrative of the laboratory
analysis.

These samples were analyzed per the Chain of Custody. There were no deviations from the required
methods.

For Metals analysis on QC batch 101796Q1 the sample randomly chosen for SPL's Quality Assurance
program exhibited these deficientcies. The Matrix Spike (MS) Matrix Spike Duplicate (MSD) as well
as the Relative Percent Difference were outside of the advisory quality control limits for the analysis
of Sodium. The Matrix Spike Duplicate was outside of the advisory quality control limits for the
analysis of Cadmium and Magnesium The Laboratory Control sample for this batch was well within
SPL's Quality Control guidelines.

If you have any questions, please feel free to call me.

x/BFeidr/Barron
Client Services Supervisor



Certificate of Analysis No. H9-9610707-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS T7054
PHONE (713) 660-0901

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-16

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 14:20:00
DATE RECEIVED: 10/10/96

PARAMETER

Chloride

ANALYTICAL DATA
RESULTS

163

DETECTION
LIMIT

2

UNITS

mg/L
Method 325.3
Analyzed by: CA

Date: 10/16/96

Carbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/17/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: JS

Date: 10/15/96

ND

0.4 0.1

428

147 25

924

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



"Certificate of Analysis No. H9-9610707-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-090i

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-16

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 14:20:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/17/96

Barium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

0.20

DETECTION
LIMIT
0.06

0.1 0.1

0.02 0.01

0.172 0.005

0.2 0.1

135 0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 7705-S
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-16

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 14:20:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Chromium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Iron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Potassium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Manganese, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

ND

ND

4.46

37.1

DETECTION
LIMIT
0.005

0.01

0.02

0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-01

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-16

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 14:20:00
DATE RECEIVED: 10/10/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

141

DETECTION
LIMIT
0.2

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
DQ
10/17/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/18/96

10/14/96

10/14/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



"Certificate of Analysis No. H9-9610707-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
88?r INTERCHANGE DRIVE
HOUSTON TEXAS 7705i

DHONE (713) 660-090'

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting
SAMPLE ID: MW-17

Power

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 11:33:00
DATE RECEIVED: 10/10/96

PARAMETER

Chloride

ANALYTICAL DATA
RESULTS

189

•

DETECTION
LIMIT

2

UNITS

mg/L
Method 325.3
Analyzed by:

Date:
CA
10/16/96

Carbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaC03
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/10/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/17/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: JS

Date: 10/15/96

ND

0.4 0.1

342

62

742

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref.- Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
•Certificate of Analysis No. H9-9610707-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-17

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 11:33:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/17/96

Barium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

0.40

0.2

Cof

0.364

0.2

115

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-17

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 11:33:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Chromium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Iron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Potassium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Manganese, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

ND

ND

5.00

27.2

DETECTION
LIMIT
0.005

0.01

0.02

0.1

o.oi

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-02

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS T7054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-17

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 11:33:00
DATE RECEIVED: 10/10/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

117

DETECTION
LIMIT
0.2

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
DQ
10/17/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/18/96

10/14/96

10/14/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd-Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



®
"Certificate of Analysis No. H9-9610707-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-19

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 09:55:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by: CA

Date: 10/16/96

Carbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/17/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: JS

Date: 10/15/96

RESULTS

312

DETECTION
LIMIT

5

ND

0.5 0.1

380

124 10

1110

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-19

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 09:55:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/17/96

Barium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

0.08

ND

ND

0.123

0.3

116

DETECTION
LIMIT
0.06

0.1

0.01

0.005

0.1

0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
(713) eeo-ogoi

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting &
SAMPLE ID: MW-19

Power

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 09:55:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Chromium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Iron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Potassium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Manganese, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

ND

DETECTION
LIMIT
0.005

ND 0.01

0.543 0.02

48.4 0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



"Certificate of Analysis No. H9-9610707-03

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713)660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-19

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 09:55:00
DATE RECEIVED: 10/10/96

PARAMETER

Sodium, Total

ANALYTICAL DATA
RESULTS

179

DETECTION
LIMIT
0.2

UNITS

mg/L
METHOD 200.7
Analyzed by:

Date:
DQ
10/17/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/18/96

10/14/96

10/14/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-22

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 13:35:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Chloride
Method 325.3 *
Analyzed by: CA

Date: 10/16/96

Carbonate, as CaCO3
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 10/10/96

Fluoride
Method 340.2 *
Analyzed by: CA

Date: 10/18/96

Bicarbonate, as CaCO3
Method SM 4500-C02D **
Analyzed by: LAR

Date: 10/10/96

Sulfate
Method 375.4 *
Analyzed by: ST

Date: 10/17/96

Total Dissolved Solids
Method 160.1 *
Analyzed by: PT

Date: 10/16/96

RESULTS

525

DETECTION
LIMIT

10

ND

0.5 0.1

460

270 25

2310

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.O.*
KNF-92-900

DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-22

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 13:35:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Total Phosphorus
Method 365.2 *
Analyzed by: DSE

Date: 10/19/96

Aluminum, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Arsenic, Total
METHOD 206.2 *
Analyzed by: WFL

Date: 10/17/96

Barium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Boron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/21/96

Calcium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

0.12

DETECTION
LIMIT
0.06

ND 0.1

0.01

0.080 0.005

0.4 0.1

182 0.1

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



•Certificate of Analysis No. H9-9610707-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-22

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 13:35:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Cadmium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Chromium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Iron, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Potassium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Magnesium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Mangane s e, Tota1
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

RESULTS

ND

DETECTION
LIMIT
0.005

ND 0.01

0.848 0.02

86.3 0.1

0.01

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



Certificate of Analysis No. H9-9610707-04

Houston Lighting & Power Co.
12301 Kurland Drive
Houston, TX 77034
ATTN: Jeff Davis

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (713) 660-0901

P.O.*

KNF-92-900
DATE: 10/21/96

PROJECT: WAP GWS
SITE: WAP
SAMPLED BY: Houston Lighting & Power
SAMPLE ID: MW-22

PROJECT NO: KNF-92-900
MATRIX: WATER

DATE SAMPLED: 10/10/96 13:35:00
DATE RECEIVED: 10/10/96

ANALYTICAL DATA
PARAMETER

Sodium, Total
METHOD 200.7 *
Analyzed by: DQ

Date: 10/17/96

Acid Digestion-Total, GF
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Acid Digestion-Total, ICP
EPA 4.1.3
Analyzed by: AG

Date: 10/14/96

Selenium, Total
METHOD 270.2 *
Analyzed by: WFL

Date: 10/18/96

RESULTS

268

DETECTION
LIMIT
0.2

UNITS

mg/L

10/14/96

10/14/96

ND 0.008 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.



QUALITY CONTROL

DOCUMENTATION

"'i -



**

Matrix: Aqueous

SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77C5-
PHONE (7131 660-0?:-

10/18/96
10/17/96
WFL

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate..The results are as follows:

Arsenic, Total
METHOD 206.2 *

SPL Sample
ID Number

LCS

Blank
Value
ug/L

ND

LCS
Concentration
ug/L

50.0

Measured
Concentration
ug/L

43.5

%
Recovery

87.0

QC Limits
Recovery

83 - 114

-9610920

Samples in batch:

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:
LCS=SPL ID#:94-464-198-12



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/18/96
Analyzed on: 10/17/96
Analyst: WFL

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Arsenic. Total
METHOD 206.2 *

SPL Sample
ID Number

9610707-01C

Blank Value
ug/L

ND

Amt Added
ug/L

50.0

Matrix
Spike

Recovery
t

81.6

Matrix
Spi ke

Duplicate
Recovery %

81.6

Relative
Percent

Difference

0

QC Limits
Recovery

75 - 125

RPD
Max.

20

-9610920

Samples in batch.

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:



Matrix: Aqueous

•* SPL QUALITY CONTROL REPORT **

Reported on: 10/21/96
Analyzed on: 10/21/96
Analyst: DQ

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON TEXAS T705-
PHONE 17131 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Boron, Total
METHOD 200.7 *

l i l l
| SPL Sample | Method | Sample] Spike

1 I I I
| ID Number | Blank (Result (Added
j |mg/L |mg/L |mg/L
I 1 1 1

| Matrix Spike

1
I

i i
| Matrix Spike |
| Duplicate j RPD

1 i i i i
(Result (Recovery (Result | Recovery | (*)
|mg/L | * |mg/L | % |

-1 1 1 1 1 1

QC LIMITS |
(Advisory) |

t1 1
RPD | % REC |
Max | |

1 1 1
(9610635-01C | ND (.630 (2.00 (2.652 (101 (2.66 (102 1.0 (20 (90 -110 |

-9610A99

Samples in batch:

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:

LCS-SPL ID#: 94-452-25-20
94-452-24-18
94-452-24-20



** SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

**

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS "7054
PHONE (7131 660-090-

10/21/96
10/21/96
DQ

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Boron, Total
METHOD 200.7 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

4.00

Measured
Concentration

mg/L

4.086

%
Recovery

102

QC Limits
Recovery

90 - 110

-9610A99

Samples in batch:

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:

LCS=SPL ID#: 94-452-25-20
94-452-24-18
94-452-24-20



ICP Spectiflgcopy Method 200.7 Quality control Keport

Matrix: Water Units: mg AnalySt:r?<&STON LABORATORY

Date:101796 Time:09:16 File Name: 101796Q1 Checl

8880 INTERCHANGE DRIVE
[OUSTOfv TEXAS

Laboratory Control Sample
Element

Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

| Mth. Blank

ND

NO

ND
ND

ND
ND
ND
ND
ND
ND
ND

ND

True Value

2.00

200

20.00
2.00

2.00
2.00-
200

20.00
20.00
2.00
20.00

2.00

| Result

2.14

2.06

20.53
1.91

2.06
2.03
2.06

20.33
20.25
2.05
19.98

2.01

% Recovery

107

103

103
96

103
101
103
102
101
103
100

100

Lower Limit

1.60

1.60

16.00
1.60

1.60
1.60
1.60

16.00
16.00
1.60
16.00

1.60

Upper Limit

240

240

24.00
2.40

2.40
2.40
2.40
24.00
24.00
2.40
24.00

2.40

Work Orders in Batch
Work Order Fractions

96-10-635 01C
03C MS
04CMSD

96-10-707

96-10-517

01C-04C

01B
02A

Matrix Spike - Spike Duplicate Results Work Order Spiked: 96-10-635 01C

Element
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium
Zinc

Sample
Result

0.189

0.1937

127.4
0.0198

ND
0.0137
0.4968
33.71
20.31
0.0895
563.4

0.5094

Spike
Added

1.0

1.0

10.0
1.0

1.0
1.0
1.0

10.0
10.0
1.0

10.0

1.0

Mat
Result

1.223

1.15

136.4
0.941

0.963
0.9864
1.461
43.53
29.83
1.047
575.7

1476

rix Spike
Recovery

103.4

95.6

90.0
92.1

96.3
97.3
96.4
98.2
95.2
95.8
123.0

96.7

*

Matrix Spl
Result

1.192

1 129

136.5
0.9187

0.9382
0.9667
1.426
42.93
29.24
1.021
5701

1.509

ke Duplicate
Recovery

100.3

935

91.0
899

93.8
95.3
92.9
92.2
89.3
93.2
67.0

1000

•

*

•

QC Limits
% Recovery

90

90

90
90

90
90
90
90
90
90
90

90

110

110

110
110

110
110
110
110
110
110
110

110

Spike
RPD %

3.0

2.2

1.1
2.5

2.6
2.0
3.7
6.3
6.4
2.8

58.9

3.4

*-•

QC
Limits %

20.0

20.0

20.0
20.0

20.0
20.0
20.0
20.0
20.0
20.0
20.0

20.0

* Spike Results Outside Method Limits
- Spike RPD Outside Method Limits



Matrix: Aqueous

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 7705-1
PHONE <7i3> 660-0901

** SPL QUALITY CONTROL REPORT

Reported on:
Analyzed on:
Analyst:

10/21/96
10/18/96
WFL

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Selenium, Total
METHOD 270.2 *

SPL Sample
ID Number

LCS

Blank
Value
ug/L

ND

LCS
Concentration
ug/L

50.0

Measured
Concent rat ion
ug/L

46.7

%
Recovery

93.4

QC Limits
Recovery

80 - 120

-9610989

Samples in batch:

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:
LCS=SPL ID#:94-464-198-12



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/21/96
Analyzed on: 10/18/96
Analyst WFL

<££

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (7l3i 660-0901

This sample *as randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Selenium. Total
METHOD 270.2 *

| SPL Sample
1 ID Number
1
1

Blank Value
ug/L

|9610707-01C | ND
i i

|Amt Added
1 ug/L
1
1

| 50.0

(Matrix
| Spike
1 Recovery
1 *
1
| 81.4
t

Matrix
Spike

Duplicate
Recovery i

83.6

Relative
Percent

Di f ference
*

2.7

QC Limits
Recovery

75 - 125

RPD |
Max. |

1
1

20 |

-9610989

Samples in batch:

9610707-01C 9610707-02C 9610707-03C 9610707-04C

COMMENTS:



Matrix: Aqueous

SPL QUALITY CONTROL REPORT **

Reported on. 10/21/96
Analyzed on: 10/19/96
Analyst: DSE

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Total Phosphorus
METHOD 365.2 *

SPL Sample
ID Number

961070/-01B

| Blank Value
mg/L

ND
1

Amt Added
mg/L

0.25

(Matrix
| Spike
| Recovery
1 *i
| 98.0
\

Matrix
Spi ke
Dupl i cate
Recovery %

98.0

Relative |
Percent j
Difference |
* 1

o !

QC Limits
Recovery

54.7 - 141

| RPD
I Max
1
1i1
| 20
1

-9610A77

Samples in batch:

9610707-01B 9610707-02B 9610707-03B 9610707-04B

COMMENTS:



** SPL QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

10/11/96
10/10/96
LAR

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Bicarbonate, as CaC03
METHOD SM 4500-C02D **

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610453-02B

Original Sample
Concentration
mg/L

84

Duplicate
Sample
mg/L

82

RPD

2.4

RPD
Max.

3

Samples in batch:

-9610556

9610453-02B
9610707-03A

9610453-03B
9610707-04A

9610707-01A 9610707-02A

COMMENTS:



** SPL QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON TEXAS 77054
PHONE (7131 660-0901

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

10/11/96
10/10/96
LAR

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Carbonate, as CaC03
METHOD SM 4500-C02D **

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610453-02B

Original Sample
Concentration

mg/L

436

Duplicate
Sample
mg/L

444

RPD

1.8

RPD
Max.

2.2

Samples in batch:

-9610555

9610453-02B
9610707-03A

9610453-03B
9610707-04A

9610707-01A 9610707-02A

COMMENTS:



SPL QUALITY CONTROL REPORT

Matr ix: Aqueous Reported on: 10/17/96
Analyzed on: 10/16/96
Analyst: CA

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-090'

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Chloride
METHOD 325.3 *

SPL Sample |Blank Value |Amt Added
ID Number j mg/L mg/L

I
Ii

9610830-04C | ND 50.00
t i i

Matrix
Spike

Recovery
%

102

Matrix
Spike

Duplicate
Recovery %

102

Relative QC Limits
Percent Recovery

Di f ference
%

0 93.2 - 109.3
t

RPD
Max

2.7
'

-9610816

Samples in batch.

9610707-01A 9610707-0.2A 9610707-03A 9610707-04A
9610830-04C

COMMENTS:



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
"OJSTON TEXAS '7054

PHONE 1713) 660-09C-

Matrix: Aqueous

SPL QUALITY CONTROL REPORT **

Reported on: 10/17/96
Analyzed on: 10/16/96
Analyst: CA

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate..The results are as follows:

Chloride
METHOD 325.3 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

51.60

Measured
Concentration

mg/L

51.48

%
Recovery

99.8

QC Limits
Recovery

90 - 110

-9610817

Samples in batch:

96107"o7-01A 9610707-02A
9610830-04C

9610707-03A 9610707-04A

COMMENTS:

SPL LCS ID# 9553564-1



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/18/96
Analyzed on: 10/18/96
Analyst: CA

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (7131 660-0901

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Fluoride
METHOD 340.2

SPL Sample
ID Number

|9610707-04A
1

Blank Value |Amt Added
mg/L mg/L

ND 0.500
t

Matrix Matrix
Spike Spike

Recovery Duplicate
% Recovery %

94.6 95.0
i

Relative
Percent

Di f f erence
*

0.4

QC Limits
Recovery

78 - 113

RPD
Max.

3.6

Samples in batch:

9610707-01A
9610784-01A
9610784-05A

9610707-02A
9610784-02A
9610784-06A

9610707-03A
9610784-03A

9610707-04A
9610784-04A

-9610927

COMMENTS:



** SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

10/18/96
10/18/96
CA

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.The results are as follows:

Fluoride
METHOD 340.2 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

1.00

Measured
Concentration
mg/L

0.966

%
Recovery

96.6

QC Limits
Recovery

90 - 110

Samples in batch:

9610707-01A
9610784-01A
9610784-05A
9610A28-01I

COMMENTS:

9610707-02A
9610784-02A
9610784-06A
9610A28-03I

9610707-03A
9610784-03A
9610784-07A
9610A28-04I

9610707-04A
9610784-04A
9610967-01A
9610A28-05I

-9610929

SPL LCS ID# 9553564-1



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-0901

** SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 10/17/96
Analyzed on: 10/17/96
Analyst: ST

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate..The results are as follows:

Sulfate
METHOD 375.4 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

20.00

Measured
Concentration
mg/L

19.16

%
Recovery

95.8

QC Limits
Recovery

90 - 110

-9610880

Samples in batch:

9610271-01F
9610364-01G
9610707-02A

9610271-02F
9610364-05G.
9610707-03A

9610362-01D
9610366-01F
9610707-04A

9610362-02D
9610707-01A

COMMENTS:

SPL LCS ID#9553564-3



SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on: 10/1//96
Analyzed on: 10/17/96
Analyst ST

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS T7054
PHONE (713) 660-09C'

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate. The results are as follows:

Sulfate
METHOD 375.4 *

SPL Sample (Blank Value
ID Number mg/L

9610364-01G ND
I

Amt Added
mg/L

10.00

Matrix
Spike

Recovery
%

118

Matrix
Spike
Duplicate
Recovery %

n;

Relative
Percent
Difference
3!

0.9

QC Limits | RPD
Recovery j Max

1
I

79.6 - 122 ( 11.8

Samples in batch:

9610364-01G
9610707-02A

9610364-05G
9610707-03A

9610366-01F
9610707-04A

9610707-01A

-9610879

COMMENTS:



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS "7054
PHONE (713) 660-C90-

Matrix: Aqueous

SPL QUALITY CONTROL REPORT **

Reported on: 10/17/96
Analyzed on: 10/15/96
Analyst: JS

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.. The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

420.6

Measured
Concentration
mg/L

415.0

%
Recovery

98.7

QC Limits
Recovery

90 - 110

Samples in batch:

9610707-01A
9610775-03B
9610775-15B
9610883-03C

COMMENTS:

9610707-02A
9610775-09B
9610781-01C
9610901-02B

-9610881

9610707-03A
9610775-10B
9610824-01C

9610775-01B
9610775-11B
9610830-04D

LCS = SPL ID#: 9553564-12



** SPL QUALITY CONTROL REPORT

Matrix: Aqueous Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

•HOUSTON TEXAS 77054
PHONE (713) 660-0901

10/17/96
10/15/96
JS

This sample was randomly selected for use in the SPL quality control
program. The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610781-01C

Original Sample
Concentration

mg/L

65660

Duplicate
Sample
mg/L

66000

RPD

0.5

RPD
Max.

20

Samples in batch:

9610707-01A
9610775-03B
9610883-03C

9610707-02A
9610781-01C
9610901-02B

9610707-03A
9610824-01C

-9610882

9610775-01B
9610830-04D

COMMENTS:



Matrix: Aqueous

SPL QUALITY CONTROL REPORT *••

Reported on:
Analyzed on:
Analyst:

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS 77054
PHONE (713) 660-09C1

10/17/96
10/16/96
PT

This sample was randomly selected for .use in the SPL quality control
program. The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

-- DUPLICATE ANALYSIS --

SPL Sample ID

9610782-03C

Original Sample
Concentration

mg/L

10514

Duplicate
Sample
mg/L

10523

RPD

0.1

RPD
Max.

20

Samples in batch:

9610707-04A 9610758-03C 9610782-03C

-9610884

COMMENTS:



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON. TEXAS "7054
PHONE (713) 660-C9C1

** SPL QUALITY CONTROL REPORT **

Matrix: Aqueous Reported on: 10/17/96
Analyzed on: 10/16/96
Analyst: PT

This sample was randomly selected for use in the SPL quality control
program. Samples chosen are fortified with a known concentration
in duplicate.The results are as follows:

Total Dissolved Solids
METHOD 160.1 *

SPL Sample
ID Number

LCS

Blank
Value
mg/L

ND

LCS
Concentration
mg/L

289.2

Measured
Concentration
mg/L

294.0

%
Recovery

102

QC Limits
Recovery

90 - 110

-9610885

Samples in batch:

9610707-04A 9610758-03C 9610782-03C

COMMENTS:

LCS = SPL ID#: 9553564-13



CHAIN OF CUSTODY

AND

SAMPLE RECEIPT CHECKLIST
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3<Relinquished by: '
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date

/0V0-96
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Intact? G
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SPL Houston Environmental Laboratory

Sample Login Checklist

Date: Time:

SPL Sample ID:

*^^^^™™

1

2

3

4

5

6

7

8
9

10

11

Chain-of- Custody (COC) form is present.

COC is properly completed.

If no, Non-Conformance Worksheet has been completed.

Custody seals are present on the shipping container.

If yes, custody seals are intact.

All samples are tagged or labeled.

If no, Non-Conformance Worksheet has been completed.

Sample containers arrived intact
Temperature of samples, upon arrival:

Method of sample delivery to SPL:

Method of sample disposal:

SPL Delivery

Client Delivery

FedEx Delivery (airbill #)

Other:

SPL Disposal

HOLD

Return to Client

Yes

v/

/

\/
s
s

t/

No

^ C

N/

J

r
Name:

J(

r\

S e 1 A A f

\J

Date:



GROUNDWATER SAMPLING FORM

Date/Time W~ >O OU -Z- >0 WeflLD. /V^\L^ - '^
Location (^ Ar P
Sampler \\Tl ? 3-
Weather Wind
Well Secure (Y/M "/
Total depth: •5V.9'
Wetted Casing Volume
Screen Interval (ft) 44- - * •
pH meter calibrated (Y/N) ^
Turbidimeter calibrated (Y/N)

Conductivity
Time (umhos/an)

Initial Z' £0 ~~?Z.8

^ Others present 5u->^ / J fi
, Precipitation . ̂  r Temperature ^
Comments
- DepthtoWater "7, f 4 = HL(m

. Actual Purge Volume
4 . Pump Intake Depth (ft) *~

, Conductivity meter calibrated (Y/N) v

^
/

PURGE LOG

Turbidity Temperature
pH (NTU) CC)

(*.(,£ — 2^, y

:pt \j£<j> <^
S '

6

Water Depth
(ft)

S. Z
Z *£" ~7 30 k, "79 "— "E-i-^ 9.Z-

2-'-3fl 136
7-'. 35 "7^7
2 i. 4 <y "7 ̂  3

^.^6 — 2.1.0
1 * .94 — 2 3. .0
£,rq,0 - ^3.o

°L2-
5 ^5'
q. 2,_S"

Purge flow rate (mL/min)
Sample ID ^ u> -»L
Alkalinity Determined at wellhead? (Y/N).

Comments

Sampling flow rate (mL/mln)
No. of Containers 4-

Wetted Casing Volume (gaL) - HL x 0.653 (4 in. casing)
« Htx 0.163 (2 in. casing)



GROUNDWATER SAMPLING FORM

Date/Time l ; >~ ' ̂ 'SsU
Location V j > & 0
Sampler [± r,P c
Weather Wind —
Well Secure (Y/N) ^/
Total depth: ^n. \
Wetted Casing Volume
Screen Interval (ft) «Tr '
pH meter calibrated (Y/N)
Turbidimeter calibrated (Y/N)

\0--^ WelllD. /^^J - ' '

^ Others present <LJ^ / j r rr / r -:
t Precipitation _ .Temperature 'Zo '
Comments
. Depth to Water »i . 1 S" = Ht(ft) ro.^c

. Actual Purge Volume "2 ^* <^- * i-
- C. S ' . Pump Intake Deoth fft) ^ S '
V . Conductivity meter calbrated (Y/N) /

S/

PURGE LOG

Initial

Conductivity Turbidity Temperature
Time (umhoa/cm) pH (NTU) CO

16'.^ 12.5 A -?. - )A- o ? 5 - A

Water Depth
(ft)

H 0» 1 ',̂  ? ^ .< ) 0 ' -2"S."7 ' i.^f
n • ^ ' i -L 3 0 ^ ' r> . O i -. . •-> i -i . ?•
\ | i i 1 4 £ ̂  — / J 3 o> ?'<,?• \L* i

!i - A \ ^ J.A -7 A -> A, - * • ; . '

\ \ ' .T3 ) 7 ^ ^ \ L?^3 O 23.^

? ? •' i-r ^3 ' ' ' . r-?- o -z3 .<

»^- '
i - /•

I -i . "

Purge flow rate (mL/min)
Sample ID

Sampling flow rate (mL/min).
No. of Containers A

Alkalinity Determined at wellhead? (Y/N).

Comments •

Wetted Casing Volume (gal)* Hi* 0.653 (4 in. casing)
= HtxO.T63(2in.casing)



GROUNDWATER SAMPLING FORM

Date/Time ^-' » - < ; / , » o o 0 Well I.D. A^ U ' ' 0
Location w k^
Sampler U*.v>£-
Weather. Wind kiw *• 5
Well Secure (Y/N) v,
Total depth: "^ \
Wetted Casing Volume
Screen Interval (ft) *~v - •>*>
pH meter calibrated (Y/N) \z_
Turbidimeter calibrated (Y/N)

Conductivity
Time (umhot/cm)

Initial l o - o S ?"*,40

^ Others present ^tj •>

r Precipitation - .Temperature ' 9s>
Comments
- Depth to Water \& •• c} = HL(ft) -^5

. Actual Purge Volume » 9 r- fc ',
. Pump Intake Depth (ft) ^<

. Conductivity meter calibrated (Y/N) . ,

PURGE LOG

Turbkflty Temperature Water Depth
PH (NTU) CO (ft)

10 .^0 - "ZJ 0 • £. -7

> « ; , ', ^4 •?, 0 \ O_ $4 ~ ~? » . 8 > £ k
> - ' >, •*. -i j « A > A ^O - -> ^ 7 ) ̂  r

v- - - 2 03£ IO. >3 - 77. ? 1-5 .'
VD'.2^ M..UO ^.07 - x»^ d 'S. r-

t s : ? ^ >/,<o P : •> * - -"-> a ^ . ' 5
" • ' i ', ̂  .•> ' * '. <3 ~ '»'•' ^L i •- (.- -
v _-. - » ' - . » > « ?^ - <^-> - l •' <_r
I . x » » _^

* . •' L- ^ ~" 1 - £ ' 5 . 0 5 .

Purge flow rate (mL/min)
Sample ID /^v~O - 1

Sampling flow rate (mL/min).
No. of Containers ^

Alkalinity Determined at wellhead? (Y/N). ^ /

Comments TO Ti^-'- ^ '

Wetted Casing Volume (gal) * HLx 0.653 (4 h. casing)
= Htx 0.163 (2 in. casing)



GROUNDWATER SAMPLING FORM

Date/Time \ »~'0— - ^ r>? WellLD. /nv> - 1 J
Location i, ; a t>
Sampler V; PJ ^ ^~
Weather Wind —
Well Secure (Y/N) Y
Total depth:
Wetted Casing Volume ~&3»
Screen Interval (ft) -1 -
pH meter calibrated (Y/N) '
Turbidimeter calibrated (Y/N)

^ Others present ?*-"". /
__, Precipitation — .Temperature '

Comments <-. - ^
- Depth to Water > 1, o = Ht (ft) ~> ^ . /

^ /^ > . Actual Puroe Volume ! i - ' * -
. Pumo Intake Depth (ft) 4?

. Conductivity meter calibrated (Y/N)
-^i

PURGE LOG

Initial

Conductivity Turbidity
Time (pmhos/cm) pH (NTU)

Temperature Water Depth
CO («)

*• •;' ° 0 ' - ' "-• O -7 ^ '" -- ' '

- ' * ^ \ <- '7 ."-. . ' .T« 0

': " - ' - /, 6-^ O

~> < Q —
-. .-. t_ 7 : -̂

; - - .- - f- -> / , -, -. - v ._-

""

Purge flow rate (mL/min)
Sample ID . * • • ' • - • ' - •
Alkalinity Determined at wellhead? (Y/N),

Comments

Sampling flow rate (mL/min).
No. of Containers -'-

v

Wetted Casing Volume (gal.) = Hi x 0.653 (4 in. casing)
= Htx 0.163 (2 in. casing)

0

! 5 C "'
i

* 7



GROUNDWATER SAMPLING FORM

Date/Time \ 0 -n -3U \
Location U A P
Sampler H (I P *L

Weathen Wind N^AJ^£
Well Secure (Y/N) V
Total depth: 1A ' C
Wetted Casing Volume
Screen Interval (ft) 1 "», ' -
pH meter calibrated (Y/N) V
Turbidimeter calibrated (Y/N)

Conductivity
Time (pmhos/cm)

Initial J ) ' 3 £ > "?5'6
M'. 35 T,9ft£>

1K4O A A T ^ >
tv,45 A02,o

' ^ =* weni.D. r^v^j - /-o

f Others oresent ^to^
, Precipitation...
Comments
• Depth to Water

. Actual Pi
*T Ct *
<-'<£)

~ . Temperature "1

Q.8 sHL(ft)
jrqe Volume
Pump Intake Depth (ft) ^

^f W

^ f - "L-

n /

, Conductivity meter calibrated (Y/N) -/

^

/
/
j

PURGE LOG

Turbidity Temperature
pH (NTU) CC)

"7. M-
-7.5U
-7.0-?

— "2-7 ^
•ZL7 . 3

— ?2^^

Water Depth
(ft)

e.a
5. 85
9 -9

H.'$o AoA^> -?.i>T — -7^-^ ^.^

Purge flow rate (mL/min)
Sample ID

Sampling flow rate (mL/min)
No. of Containers ^

Alkalinity Determined at wellhead? (Y/N).

Comments

Wetted Casing Volume (gal)« Htx 0.653 (4 in. casing)
= Htx 0.163 (2 in. casing)



GROUNDWATER SAMPLING FORM

Date/Time
Location
Sampler _

A-P

Weather Wind
Well Secure (Y/N)
Total depth: i*

^4-

Wetted Casing Volume.
Screen Interval (ft) • '

'^5 WellI.D. M\^ - ? I

Others present.

pH meter calibrated (Y/N)
Turbidimeter calibrated (Y/N).

_, Precipitation.
. Comments

_, Temperature v?o"

Depth to Water. . 0
_, Actual Purge Volume.

= Ht(ft)

_,. Pump Intake Depth (ft).
_, Conductivity meter calibrated (Y/N).

PURGE LOG

Initial

Conductivity Turbidity Temperature
Time (pmhos/cm) pH (NTU) (*C)

Water Depth
(ft)

)"±S ~77^C> _i/.^U — ^.5 fc.^, •

V.AO ~ni\o i*.8o z£ Z- % Q^T
VA5 ")"7io L, fci -- "2.S". s ft.1
i : $o "?76o ( r ^ l — 2.Lr.£ ft.Lf^

Purge flow rate (mL/min)
Sample ID />Q u; -
Alkalinity Determined at wellhead? (Y/N)

Comments

Sampling flow rate (mL/mjn).
No. of Containers "̂

A T I

Wetted Casing Volume (gai) = HL x 0.653 (4 h. casing)
= Htx 0.163 (2 in. casing)



GROUNDWATER SAMPLING FORM

Date/Time ^ ~ ' fl ~5 k
Location u» t,^
Sampler \4l^21

Weather. Wind —
Well Secure (Y/N) V
Total depth: ^ 4- . 5
Wetted Casing Volume
Screen Interval (ft) 4 | ' -^ 5
pH meter calibrated (Y/N) M
Turbidimeter calibrated (Y/N) '

Conductivity
Time (pmhoafcrn)

Initial \ '. i G> Z.̂ > "iD

\ \ f>rt WellLD. X^ ^ " c ^

^ Others present 5*i~ ̂  / J **>
, Prec f̂tation — . Temperature ' *>
Comments
- Depthto Water \ > . ̂  ̂  = HL(ft)

. Actual Purae Volume \1 £*i .
' \ ' . Pumo Intake Depth (ft) ^K '

r Conductivity meter calibrated (Y/N) \ /

/

PURGE LOG

Turbidity Temperature
pH (NTU) CO

U-£z. ^ zz &

- VA\J'<;
z

Water Depth
(ft)

/ 5. 34
/ 5 . 3^"

I. £0 7 £z£> l* .35 *- 2 Z - 9 / 3 . ? 5 "
t ' ZS' 7. (^46
\ * . 3O 7\5&

V. J5 ;?4Sa

7.0(0 " "2, 3 • C>
7. /° - -Li.o
*7. <5 - 2,3. I

13.40
i ? .£5
/ 3 v ̂

Purge flow rate (mL/min)
Sample ID.

Sampling flow rate (mL/min).
No. of Containers 4

Alkalinity Determined at wellhead? (Y/N)

Comments.

Wetted Casing Volume (gaL)» HI x 0.653 (4 h. casing)
& Htx0.163(2h.casing)



GROUNDWATER SAMPLING FORM

Date/Time \0-»-9l
Location
Sampler.
Weather Wind.
Well Secure (Y/N)
Total depth: _
Wetted Casing Volume
Screen Interval (ft) 4--Q-'—

WeH I.D. - £-3

Others present
_, Precipitation n.

Comments
j Temperature ' ~1Q

• Depth to Water = HLffl)
_, Actual Purge Volume.

_, Pump Intake Depth (ft).
pH meter calibrated (Y/N) v Conductivity meter calibrated (Y/N).
Turbidimeter calibrated (Y/N) y

PURGE LOG

Initial

Conductivity TurbkSty Temperature
Time (pmhoWcm) pH (NTU) (*C)

7.'££ \ ~L^1 L v l ^ "~ ZC. U

Water Depth
(ft)

0, ' . o.» i ̂  ^ 4 t, ^ -? - T,7_ . ̂  » -> . o
^ : / ) ^ i^aa -7.0^ — 2? 4 N -> r
c • '> i ? A3 -» .Y)f\ — ? ? -r
^ • » ' \ •< ?. '̂  -' ^ - -r 7 . /,

1-7. 1
• — i f
t .' I

Purge flow rate (mL/min) "75°
Sample ID /*"> IA> • 7 3
Alkalinity Determined at wellhead? (Y/N).

Comments

Sampling flow rate (mL/min) "*
No. of Containers

Wetted Casing Volume (gaL) « HLx 0.653 (4 in. casing)
= Htx 0.163 (2 in. casing)



GROUNDWATER SAMPLING FORM

Date/Time M - » ' -9 I
Location

0 iT* Well I.D.

Sampler M-ftP
Weather Wind.
Well Secure (Y/N)
Total depth:

c 5 . PrecipitatJon__r
Comments

Others present
j Temperature.

Wetted Casing Volume
Screen Interval (ft) *-*' -• ^'

- Depth to Water Ift

pH meter calibrated (Y/N)
Turbidimeter calibrated (Y/N).

, Actual Purge Volume
= HL (ft) 3 1 .
,'. /?

, Pump Intake Depth (ft)
MBBM^̂ M^̂ HHIB̂ HW I f *

Conductivity meter calibrated (Y/N)

PURGE LOG

Initial

Conductivity Turbidity
Time (iimhoafcm) pH (NTU)

/ ? • - < £ 14-14 f ._ i3 _

Temperature Water Depth
(°C) (ft)

to. 4- Vi .<>
ey.9* >0 -»3 U *.£ - *2-\.U 13 (/•

^•' '.\-, M, -> ' (/• ^ /,» ~ ^ 1 -' * ^ - -

- '> . '' / .V££ /, (^r>' ^/^ / ^| ~^: -J

" W ' f

~- ' i Q . "7
7 • -> . c> -»

Purge flow rate (mL/min)
Sample ID
Alkalinity Determined at wellhead? (Y/N).

Comments

Sampling flow rate (mL/min).
No. of Containers a

-, n -?

Wetted Casing Volume (gaL) * HL x 0.653 (4 in. casing)
= Htx 0.163 (2 in. casing)
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Environmental Protection
Agency

Offlc«of W
4304

EPA822-R-9WKJ1
February 1996

DRINKING WATER REGULATIONS

AND HEALTH ADVISORIES
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r
LEGEND

Abbreviations column descriptions are:

VICLG -

MCL

RfD

DWEL

Maximum Contaminant Level Goal. A non-enforceable concentration of a
drinking water contaminant that is protective of adverse human health effects
and allows an adequate margin of safety.

Maximum Contaminant Level. Maximum permissible level of a contaminant in
water which is delivered to any user of a public water system.

Reference Dose. An estimate of a daily exposure to the human population that is
likely to be without appreciable risk of deleterious effects over a lifetime.

Drinking Water Equivalent Level. A lifetime exposure concentration protective
of adverse, non-cancer health effects, that assumes all of the exposure to a
contaminant is from a drinking water source.

(*) The codes for the Status Reg and Status HA columns are as follows:

F
D
L
P
T

final
draft
listed for regulation
proposed
tentative (not officially proposed)

Other codes found in the table include the following:

NA
PS
IT

*»

***

not applicable
performance standard 0.5 NTU - 1.0 NTU
treatment technique

No more than 5% of the samples per month may be positive. For systems
collecting fewer than 40 samples/month, no more than 1 sample per month may
be positive.

guidance

Large discrepancies between Lifetime and Longer-term HA values may occur because of
the Agency's conservative policies, especially with regard to carcinogeniciry, relative
source contribution, and less-than-lifetime exposures in chronic toxicity testing. These
factors can resuh in a cumulative UF (uncertainty factor) of up to 5 to 5000 when
calculating a Lifetime HA,



I
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INORGANICS

Aluminum

0.01 0.01 0.015 0.0004 0.01

0.005 0.230 30

0003 0.1

* Under review.
" Coppw — action tovM 1.3 ma/L, Lewi — Ktion tovtl 0.015 nxjrt.
~ Otanurad M tn» chterlrw.
'ftegubtodMchlorirw.
1 In food
(lnvnt*r.
' Being remanded
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Gross alpha fwrttda adMly

• Under review. " Guidance.
+1B91 PropoMdN«1ioralPnYn r̂>Mdr«W«lw Rule for RBdkwMcldee
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JUL-24-1997 13:47 FROM HL8.P ENUIRONMENTRL TO 9-6216559 P.El

Houston Lighting & Power P.O. Box 1700 Houston, Texas 77251-1700 713-207-1111

FAX COVERSHEET
Fax Number (713) 945-7598

TO: FAX NUMBER:

FROM:

TEL.U:

# of pages (including coversheet):

Message:

A Subsidiary of Houston Industrie* Incorporated



JUL-24-1997 13=48 FROM HL&P ENU I RONMENTflL TO 9-6216959 F.02

Page No. 1
07/24/97

IPNS NO FACILITY DATE EVENT TYPE PARAMETER OUTFALL NO

1̂ 60001 WAP
l̂ £0002 WAP

WAP
WAP
WAP
WAP
WAP
WAP
WAP
WAP
WAP
WAP

11580271

01/22/96 Max.
Cl/22/96 Max.
06/24/96 Max.
06/11/96 Unauthorized discharge
06/25/96 Max.
12/30/96 Max.
03/03/97 Max.
03/25/97 Max.
03/31/97 Avg.
03/30/97 Max,
05/14/97 Unauthorized discharge
06/02/97 Max.

O&Q
TSS
O&G

O&G
O&G
O&G
TSS
TSS
TSS

pH

WAP005
WAP005
WAP303

WAP803
WAP703
WAP303
WAP503
WAP503
WAP503
WAP
WAP001



JUL-24-1997 13=48 FROM HLS.P ENVIRONMENTAL TO 9-6216959 P.03

Page # 1

Compliance samples taken on January 22, 1996 from the W. A.
Parish Gas Plant Floor Drainage Treatment System, Outfall 005,
resulted in a daily maximum oil and grease value (O&G) of 97 mg/1
which exceeds the permitted daily maximum of 2C mg/1. The
elevated O&G is believed to have resulted from excess turbine
lube oil in the separator portion o£ the treatment system. The
excess oil is believed to be from a leak in the Unit 4 turbine
lube oil filtering system. The leak has been repaired and the
separator has been skimmed of excess oil. All O&G samples
collected since January 22, 1996 have been compliant with permit
limits. Details of the January 22, 1996 O&G event were reported
to the TNRCC District 12 Office on January 24, 1996.



JUL-24-1997 13=49 FROM HLS.P ENUIRONMENT3L TC 9-621S959 P.Q-i

Page # 1

Compliance samples taken on January 22, 1996 from the W. h.
Parish Gas Plane Floor Drainage Treatment System, Outfall 005,
resulted in a daily maximum total suspended solids (TSS) value of
116 mg/1 which exceeds the permitted daily maximum of IOO mg/1.
The elevated TSS is believed to have resulted from excess turbine
lube oil in the separator portion of the treatment system. The
excess oil is believed to be from a leak in the Unit 2 turbine
lube oil filtering syscem. The leak has been repaired and the
separator has been skimmed of excess oil. All TSS samples
collected since January 22, 19S6 have been compliant with permit:
limits.



JUL-24-1997 13=49 FROM HL&P ENVIRONMENTAL TG 9-6216959 F.0S

Page & 1

Compliance samples taken on June 24, 1996 from the VJ. A.
Parish Coal Plant Floor Drainage Treatment System, Outfall 3C3,
resulted in a daily maximum oil and grease value (O&G) of 25
mg/1 which exceeds the permitted daily maximum o£ 20 mg/1. The
elevated O&G is believed to have resulted from heavy rainfall,
which caused excessive flow through the system, while during the
same time period the chemical feed rate to the system had been
reduced to better control Total Suspended Solids (TSS) in the
system. The chemical feed system will be adjusted to maintain
compliance during normal flow conditions and the feed rate will
be increased during periods of excessive flow.



JUL-24-1997 13=51 FROM HL8.P ENUIRONftNTOL TO 9-6216959 P. £59

Page # 1

Compliance samples taken on March 3, 1997 from the W. A.
Parish Coal Plant Floor Drainage Treatment System, Outfall 303,
resulted in a daily maximum oil and grease value (O&G) of 25 mg/1
which exceeds the permitted daily maximum of 20 mg/1. The
investigation of the elevated O&G did not reveal a specific
cause. The system flow and chemical feed rates were within the
normal operating range and subsequent samples were compliant with
permitted limits. Increased oversight of the system will occur
to ensure proper system operation.



JUL-24-1997 13=50 FROM HL&P ENVIRONMENTAL T0 9-6216959 P.0T

Page # 1

Data collected on June 25, 1996, during wastewater permit:
renewal sampling at the W. A. Parish Electric Generating Station
revealed that a daily maximum Oil and Grease (O&G) collected from
Outfall 803, Units 7&8 Low Volume Wastewater treatment system was
23.0 mg/1. This result exceeds the permitted discharge limit of
20 mg/1. All other O&G data collected in June, including
previously submitted routine compliance sampling and 3 additional
permit renewal sampling, were compliant with permit conditions.
The permit renewal sample results were received from a commercial
analytical laboratory on July 22, 199S.



JUL-24-1997 13=49 FROM HL&P ENVIRONMENTAL 0̂ 9-6216959 P.G6

Page # 1

On June 11, 1995 approximately 550 gallons of condensate
water overflowed from che condensate storage tank to a storm
drain and was discharged into the discharge canal at the W. A.
Parish Electric Generating Station. The discharge canal then
flows into Smithers Lake through Outfall 003. Samples of the
overflow were collected and the analysis resulted in a Total
Suspended Solids level of < l mg/1 and an Oil & Grease level of <
1 mg/1. The overflow occurred when the condensate storage tank
was being filled and the overflow was not immediately noticed.
Tank filling procedures were reviewed with personnel involved
with the condensate storage tank filling operation.



JUL-24-1997 13=50 FROM HL8.P ENUI RONMENTflL TO 9-6216959 P.E8

Page # 1

Compliance samples taken on December 30, 1996 from the W. A.
Parish Electric Generating Station/ Units 7 & 8 Low Volume Was^e
Water Treatment System, Outfall 703, resulted in a daily maximum
oil and grease value (O&G) of 32 mg/1 which exceeds the permitted
daily maximum of 20 mg/1. The elevatsd O&G is believed to have
resulted from sulfur in the waste stream, as verified by further
analysis of the residue which resulted from the O&G analysis.
The source of the sulfur is believed to be the flue gas
desulfurization system (FGDS) whose wastewater is routed through
Outfall 703 along with wastewater from other sources, such as
bottom ash transfer water. Procedures which control the volume
of wastewater from the FGDS will be reviewed. Twenty four hour
notificatioln of this event was provided, via fax, to the TNRCC
District 12 Office on January 2 1997 and a written notification
was provided on January 7, 1997.



JUL-24-1997 13=51 FROM HL8.P ENU I RONPCNTPlL TO 9-6216959 P. 10

Page # 1

Samples collected on March 25 and .March 30, 1997 from the
W. A. Parish Coal Plant Outfall 503, Units 7 t 8 Cooling Tower
Blowdown resulted in daily maximum total suspended solids (TSS)
levels of 265 mg/1 and 163 mg/1, respectively.

The elevated TSS levels are believed to have resulted from
heavy rains which caused a change of the water quality in the
plant's intake canal and a subsequent change to the pretreatment
system effluent quality. Adjustments to the pretreatment chemical
feed were made as variations of influent quality were observed
and excess sludge was removed from the system to improve the
effluent water quality.



JUL-24-1997 13=51 FROM HL&P ENUIRDNMENTfiL TC 9-6216959 F.ll

Page # 1

On May 14, 1997, plant personnel discovered an unauthorized
discharge to Smithers Lake. The unauthorized discharge was
coming from a floor drainage treatment system sump which was
collecting excess wastewater caused by a ruptured expansion joint
in the piping system during a metal chemical cleaning operation.
Approximately, 4000 gallons of chemical metal cleaning wastewater
and wastewater previously collected in the floor drainage system
were discharged. The discharge was terminated and the remaining
wastewater containing chemical cleaning wastes, was removed from
the floor drainage system and sent to the Chemical Metal Cleaning
Wastewater Treatment System. Samples for the unauthorized
discharge were collected, and the analyses results were:
Cu=<0.05 mg/1, Fe*2.55 mg/1, O&G-4 mg/1, TSS-69 mg/1, and pH-6.2.
The ruptured expansion joint has been replaced.



JUL-24-1997 13=52 FROM HL&P ENVIRONMENTAL TO 9-6216959 F.12

Page # l

Compliance samples taken on June 2, 1997 from the w. A.
Parish Plant Outfall OCl, Discharge Blowdown and Overflow from
Smithers Lake, resulted in a pH of 9.1 su which exceeds the
permitted maximum of 9 su. An investigation of the elevated pH
did not yield any specific conclusion regarding the cause. A
review of the pH level reported for this outfall from January
1992 to present indicated that a pH excursion had not occurred
prior to June 2, 1997 and pH values reported since June 2, 1997
to present have been compliant. The pH levels in the lake are
routinely in a range from 8.4 su to 8.9 su. Plant personnel will
continue to monitor trends in the pH levels to determine if
additional action is required.

TOTAL P.12
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APPLICATION FOR AN AMENDMENT
TO

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
PERMIT NO. 5794

FOR THE
INJECTION OF BOILER CLEANING WASTEWATER

INTO STEAM GENERATING UNITS 5 AND 6
AT THE

HOUSTON LIGHTING & POWER COMPANY
W.A. PARISH ELECTRIC GENERATING STATION

November, 1995

Houston Lighting & Power Company
Environmental Department

Air Resources Division
P 0 Box 1700

Houston, TX 77251
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NOTE JO APPLICANT: Please mark an
provided. You may also use the

the colum labeled "Applicant use' to indicate that the information has been
labeled "Coments <S Discussion' to fifer explain your action.

TEXAS NATURAL RESOURCE CON8ERVATIOM CQKMIMIOM
HEW SOURCE REVIEW PROGRAM - CORE 8BCTIOM

AIR QUALITY PERMIT APPLICATION
ADMIMI8TRATIYE COMPLETENESS (CORE) CHECKLIST

COMPANY
REGION CUUN1T
DATE R£OJ by CORE:
Wit RIO) by ItCH. LNU<:

PROJ No.:
lecfT

Cements
Comments

PROJ TYPE:
Contact:

CORE ENGR:

ILU1. UU<:

RECORD No.:
Phone:

Wit AOHIN OJH>:
lECmiCAL SEC1.:

PI-1
REF REQUIRED INFORmTION

CONFIDENTIAL Information?™
CONFIoeNTIAL pages urfced?
CORE Checklist attached
MOV related notification
Net natter of new Jobs created
Name of elected State Senator
Name of elected State Repr.

I.

II

B.
C.
A.
B.
C.
0.

IV.

VI

Tjrp« of Application
A. Permittee Name. Tax ID t Addr.
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TEXAS ̂ T̂URAL RESOURCE CONSERVATION COMMISSION (Page 1 of 2)
FORM PI-^PGENERAL APPLICATION — AI^JUALITY PERMIT

A PERMIT TO CONSTRUCT MOST BE APPROVED BEFORE AMY ACTUAL WORK IS BEOUN ON THE

FACILITY. Thi* U not • mtad tkno documetf. Pleue refer to fee 'Form PH. Pen.. Application hmructiooi' miaul (hmructiooi)
fcrqwcffic detail* to complete ttii* ipplicetiaa. Pleue priK ortype iD mfonnebaa. AO i«fcraMtioa requeued herein muet be completed ml
tubtaUal before pubbc ujlUmjiiuo procedure* any be Mdhorized. PleMe coatoct ̂ e CORE Sectioa of the New Source Review Profrun with
«ny questioa. el 512^39-1240 (FAX No. 512^9-1300). WriBea iaquirie. mey be .--re-»i> lo: Ten* Nelunl Keeource CooKrviiio.
Commueioo. Office of Air Quality. New Source Review Profrmm. P.O. Box 130T7. AuelimTX 7r711-3Or7.
===^==== V E R Y I M P O R T A N T ! =====================

la CONFIDENTIAL Information being submitted with till* application? [ J-YES [X]-NO
If YZS, Is each "confidential" page so marked in big red letters? [ ]-YES [ ]-NO

Has a CORK checklist been attache! to this application? [Z] -YKS [ ] -MO
1m this application in response to, or related in any way to, a Notice of Violation

at thi» location? [ ]-CTS [Z]-NO. If TM, data of Notioa of Violation:
Also, if ns, pursuant to Rul«:

Plaasei furnish tha following information partaininq to this facility SITE:
1. Pl*aso •stiaat* tb« not nuabor of now jobs which will bo croatod in tho coonunity

as a rosult of th* operation of thej facility authoriiod by this application: 0
2. Mams of oloctod Stato Sana tor: Kan Ambristor ^̂
3. Mam* of oloctod Stato Raprosantativ*: Buoy McCoulskoy
Pleaso furnish tho following information pertaining to Cos^plianoa History:

Submit a 5-yoar Cooplianco History in accordance with Regulation VI, Rulo 116.120-
116.126 for all facilities classifiad in Sections V.C and V.D of Fora PI-1 below.

TYPE OF APPLICATION: [ 1 -CONSTRUCTION PEBMIT [X] -AMENDMENT, Permit No. 5794
A. PERMIT ISSUED TO: Houston Lighting t Power Company

[Eatity l*9&Uy r»ipotuibl« (or p«rnt; i.*., Owi*r or Gp*rator of tfc* (acilltyl
Permittee's Texas State Comptroller's Tax ID No.; 17406944151
Permittee's address (Person, Title, Address) ; Mr. Ben C. Carmine, Manager - Air
Resources Division, P.O. Box 1700, Houston, TX 77251

Telephone: ( 713) 945- 8191 FAX:( 713) 945- 7598
Permittee's Technical Contact (Person, Title, Address): Mr. Chris C. Thiele,
Engineer, P.O. Box 1700, Houston, TX 77251

Telephone; ( 713) 945- 8023 FAX:( 713) 945- 7598
B. OWNER OF FACILITY: ^_^

{If dlff*r«&t £ro« p«xmitt*«; iAclod* aaaM of propri*tor/9«n«ral p«rtA«r(s) if applicable)
Owner's Texas State Comptroller's Tax ID No.:
Owner's address (Person, Title, Address):

C. Principal Company Product or Business; Utility - Electric Generation
Plant SIC Code: 4911

II. FACILITT PHYSICAL LOCATION:
A. Name of plant or site; W.A. Parish Electric Generating Station
B. Street Address: Y.U. Jones Road
C. Nearest City: Richmond County: Fort Bend Site Zip Code: 77481
D. Latitude: 29 *~28" ' 22 "N Longitude:_g5_° 38 ' 10 "JTlmust be to nearest second)
E. Plant Site TNRCC Air Quality Account Number: FG - 0020 - V

III. FACILITT TYPE AND OPERATING SCHEDULE:
A. Name of facility to be permitted:Wastewater Injection:Steam Generating Units 5 and 6
B. Facility Type (Check One): [X] Permanent,[ ] Portable.
C. Facility Operating Schedule: ( 24 )Hours/day; (7_)Days/week; (_52_)Weeks/year

( ) Seasonal - explain:
D. Start Dates (Proposed/Actual): Construction: / N/A/ (P/A)

Operation: 01 / 01 / 96 (P/A)_P

IV. FACILITT CLASSIFICATION (Check only on* block) :
A. [ ] New Permitted Facility - New grass roots facility at this location.
B. [ ] New Permitted Facility - Modification of existing non-permitted Facility.
C. [X] Amendment to Permitted Facility. Permit No(s). 5794
D. [ ] Change in Location of Permitted Facility. Permit No(s).

Location of Present Facility:

V. COMPLIANCE HISTORY (See attached Supplemental Information Sheet) :
A. f ] Exemption claimed under Rule 116.121, or
B. [X] Existing Site => 5 years old. TNRCC will compile Compliance History, or
C. [ ] New Site (This is a new grassroots site with no operating history), or
D. [ ] Existing Site < 5 years old.

If "C" or "D", does applicant have similar facilities in Texas? [ ]-YES [ ]-NO.



TNRCC FORM PI-1, GENERAÎ P̂LICATION — AIR QUALITY ̂ "JT (Page 2 of 2)

VI. SUBMIT THE FOLLOWING GENERAL INFORMATION:
A. Submit a current area map as specified in the Instructions.

Are any schools located within 3000 feet of this facility? I J-YES [XJ-NO.
B. Submit a plot plan of the plant property as specified in the Instructions.
C. Submit emission data, including fugitive emissions and stack parameters, on

Table l(a). Attach emission calculations and information showing how emission-
were determined. See Instructions for further details.

D. Submit an analysis of Best Available Control Technology, including the estimated
installed capital and operating costs for all abatement equipment associated with
the facility. See Instructions for further details.

V E R Y I M P O R T A N T !
Franchise Tax. Submit a copy of a Certificate of Good Standing from the* State
Comptroller' m Office with each application if the perait is to be Issued to a
corporation. See Instructions if you are not a corporation or for furthar
information.
Permit Fee. Enclose required fee, fee certification and estimated capital cost
(Table 30) ; or furnish explanation why fee is not required. (See Regulation VI
Rule 116.141.) $450.00

G. Please submit actual emissions (tons per year) for the last two (2) years to determine
federal applicability.

H. Are there any standard exemptions or grandfathered units related to this permit that you
wish to roll into the permit or amendment at this time? Yes ( ) No (X)
Provide information on these units.

VII. SUBMIT (A) PROCESS FLOW DIAGRAM, (B) PROCESS DESCRIPTION AND (C) MATERIAL BALANCE AS
SPECIFIED IN THE INSTRUCTIONS (ee* Instructions concerning eubadttil of confidential intonation.)

VIII. GENERAL APPLICATION REQUIREMENTS:
Submit itemized information and/or analysis that will demonstrate that all general
application requirements as specified in Rule 116.111 of TNRCC Regulation VI are
met. Each requirement in Rule 116.111 must be addressed in this application. See
Instructions tor turther details.Atmospheric dispersion modeling may be required
as part of the air quality impact analysis per Rule 116.111(9).

Is this facility a MAJOR SOURCE/MODIFICATION with regard to one of the following:
1. §116.111(7) - Nonattainment [ J-YES [X]-NO
2. §116.111(8) - Prevention of Significant Deterioration [ 1-YES [X]-NO.

IX. APPEAL PROCESS:
Commission Rule 116.114 (a) (3) should be consulted for the procedure to be used to
appeal the failure of the agency to process an application within the prescribed
time limits.

X. A copy of this application and all attachments must be sent by the applicant to the
EPA Region 6 office in Dallas if PSD or Nonattainment Review Is applicable in any
form, the appropriate TNRCC Regional Office and to any local air pollution control
program having jurisdiction. Copies of the application were sent to:

EPA Region 6 Office in Dallas : ( J-IES [X]-Not applicable.
TNRCC Regional Office (city) sent to: TNRCC Region 12, Houston
Copies sent to these local programs: 1.
[X]-NOT APPLICABLE. 2.

XI. S116.110(d). PE Seal. Is the estimated capital cost of the project for which applica-
tion is made greater than $2 million dollars? [ J-YES [XJ-NO

If YES, application must be submitted under seal of a Texas registered Professional
Engineer, unless exemption is claimed pursuant to the Texas Engineering Practice Act.
[ J - Exemption is claimed pursuant to Section of the TEPA.

XII. I, Ben C. Carmine, Manager - Air Resources Division _________^_

state that I have knowledge of the facts herein set'forth and that \nenV3amenareirtrue'and
correct to the best of my knowledge and belief. I further state that to the best of my
knowledge and belief, the project for which application is made will not in any way
violate any provision of the Texas Health I Safety Code (THSC), Chapter 382, Texas clean
Air Act, as amended, or any of the air quality Rules and Regulations of the Texas
Natural Resource Conservation Commission or any local governmental ordinance or
resolution enacted pursuant to the Texas Clean Air Act. I further state that I have read
and understand Section 382.091, THSC, which defines CRIMINAL OFFENSES for certain
violations, including intentionally or knowingly making or causing—to be made false
material statements or representations in this application, and Section 382.092, THSC,
pertaining to CRIMINAL PENALTIES.^

DATE //9f~ SIGNATURE
/

i/ovst NOTE - ORIGINAL SIGNATURE IN INK IS R£C"JIRED.



TEAM Environmental Services, Inc.

RECEIVED

OCT 02 1995

ENVIRONMENTAL DEPT

3600 Northwest Central Drive. Suite 200
Houston. Texas 77092
Office: (713) 690-3800
1-400-380-3800
Fax:(713)690-1606

Chris Thiele
Environmental Engineer
Houston Lighting and Power Company
P.O. Box 1700
Houston, Texas 77251

September 29, 1995

Dear Chris,

As per our conversation on September 21, 1995, we have completed the 3-hour and annual HF
modeling runs. This letter like the previous letter (September 22,1995) explains the modeling
scenario and procedures modeled at the WA Parish Station.

Modeling Setup Parameters
The TNRCC Air Quality Modeling Guidelines (November 1993) document was used as guidance
for the modeling demonstration. Industrial Source Complex Short-Term model (93109) was used
with 1988 meteorological surface data from Houston International Airport and 1988 upper air
data from Lake Charles. Default parameters for the ISC2ST were used along with flat terrain
for elevation. The EPA's Building Profile Input Program, (95086) was used to calculated
building downwash effects for all sources in the modeling.

Emissions Parameters
The exit parameters and emission rates that are modeled in the demonstration were provided by
Houston Lighting and Power. Table 1 lists the emission rates and stack parameters used in the
modeling while Table 2 and Table 3 list the resulting maximum impacts from the hourly and
annual modeling runs. Note that a total emission rate of 1 Ib/hr emission rate was used. The
1 Ib/hr emission rate was divided equally between both stacks, because each source emits equal
amounts of the same pollutants.

Table 1
Emission And Stack Parameters For WA Parish Modeling

EPN

Stack5

Stack6

Emission
Rate
(g/s)

0.063

0.063

Stack
Height

(m)

182.88

182.88

Stack
Diameter

(m)

7.3152

7.3152

Exhaust
Temperature

(K°)

404.814

404.814

Stack
Velocity

(m/s)

22.494

22.494

UTMEast
Coordinates

(km)

244.431

244.484

UTM North
Coordinates

(km)

3263.716

3263.626



TEAM Environmental Services, Inc.

Receptor Grids
Receptor grids of 1 kilometer to 100-meter spacing were used and discrete receptors were placed
around the property line in 100-meter intervals. An initial 1 kilometer receptor spacing grid was
used to locate areas that contained the highest impacts. Then two 100-meter receptor spacing
grids were used to locate the maximum impact.

Modeling Results
The model predicts the maximum 1-hour impact of 0.0525 /tg/m3 to occur about 100 meters to
the southwest of HL&P property line. Since a unit emission rate (1 Ib/hr) was used in place of
the actual emission rate further calculation must be done to find the predicted impact for the
actual emission rate. The bottom of Table 2 shows the calculations for this procedure. The
maximum 1-hour impact for HC1 is 0.5675 Mg/m3, which is below the TNRCC Effects Screening
Level (ESL) of 75 /-g/m3. The same procedure was performed for HF 3-hour standard. The
maximum 3-hour Modeled Maximum Impact was found by setting the ISC model keyword to
produce 3-hour impact results. The maximum 3-hour impact for HF is 0. 1 176 /tg/m3, which
is below the TNRCC Regulation of 4.9 /-g/m3.

The Annual Modeled Maximum Impact was 0.00016 /-g/m3, which occurred to the northwest
of HL&P's property line. The Actual Pollutant Impacts are calculated on Table 3 and compared
to the TNRCC ESLs. However, HF doesn't have an annual average and it is therefore not
calculated. HF does have 12-hour, 24-hour, 7 day, and 30 day averaging periods. Instead of
modeling each time period, conversion factors can be used to calculate these other averaging
times. The TNRCC memo from James Red of the TNRCC on January 11, 1995 lists these
conversion factors.

I am glad that we are able to be of service to you and should you need any further modeling or
need help with other environmental problems please let me know.

Sincerely,

Shannon Paulson
Project Scientist



Table 2
HL&P WA Parish Electric Generating Station Emissions

100 METER RECEPTER GRID
SHORT TERM RESULTS

HOURLY AVERAGE

i
Actual

Emission
Rate

Qbs/hr)

Modeled
Emission

Rate
ribs/hr)

Modeled
^AVimum

Impact
(ugfau)

Metal Oxides
A0O
AbCh
BaO
CaO
CuO
FeiCh
K.O
MgO
MoOi/MoCh
Na.0
SiCh
SnOi
ViOs
ZnO

0.000012
0.001177
0.000172
0.019152
0.020703
0.071292
0.002051
0.001730
0.000230
0.068719
0.003789
0.001099
0.000002
0.000719

1.0
*•

M

M

M

N

ft

N

m

M

H

n

M

n

0.0525
«

H

•

m

•

PI

M

H

«

N

II

N

f«

Actual
Pollutant
Impact
(a«/nu)

TNRCC
Standard*

(pgfau)

Ratio of
Impact to
Standard

%

<0.000001
0.000062
0.000009
0.001005
0.001087
0.003743
0.000108
0.000091
0.000012
0.003608
0.000199
0.000058

<0.000001
0.000038

0.10
50.00
5.00

20.00
10.00
50.00
20.00
50.00
50.00
20.00
50.00
20.00
0.50

50.00

<0.01*
<0.01«
<0.01*
<0.01«
0.01%

<0.01«
<0.01*
<0.01«
<0.01*
0.02%

<0.01«
<0.01*
<0.01*
<0.01*

KAPs - Hazardous Air Pollutants
As-Os
CdO
CrOi/CrO
HgO
Mn-Oi
NiO
PbOj
SeCb

0.000585
0.000151
0.003437
0.498675
0.016502
0.013103
0.000199
0.008615

1.0
M

f*

M

n

n

m

n

0.0525
M

•

m

M

f*

M

n

0.000031
0.000008
0.000180
0.026180
0.000866
0.000688
0.000010
0.000452

0.10
0.10
1.00
0.50
2.00
0.15

NA
2.00

0.03%
<0.01*
0.02%
5.24%
0.04%
0.46%

NA
0.02%

Non-Metals
HC1
HF
NO.
Baj(PO<)j
BaSO<

5.945545
3.515698

36.285480
0.025482
0.123922

1.0
ft

"

"

H

0.0525
0.0184
0.0525

N

N

0.312141
0.184574
1.904988
0.001338
0.006506

75.00
4.90

NA
5.00

50.00

0.42%
3.77%

NA
0.03%
0.01%

Sample Calculation
[(Actual Emission Rate)-r(Modeled Emission Rate)]-(Modeled Maximum Impact) = Actual Pollutant Impact
HC1: [(5.946 Ib/hiO-s-U lh/hr)M0.0525 Hg/nu) = 0.312 jig/ma

Note: The modeled maximum impact for HF is a 3-hour average to compare with the 3-hour TNRCC standard.

* NA signifies that the short-term ESLs for Pb and NOS are not readily available.



Table 3
HL&P WA Parish Electric Generating Station Emissions

100 METER RECEPTER GRID
LONG TERM RESULTS

ANNUAL AVERAGE

Boiler Cleaning
Wastewater Compounds

5 Actual
! Emission
! Rate
i (tn/vr)

Actual
Emission

Rate
(Ibs/hr)

Modeled
Emission

Rate
(Ibs/hr)

Modeled
Maximum

Impact
(fffau)

Actual
Pollutant
Impact
faffntt)

TNBCC
Standard'

jjtgfau)

Ratio of
Impact to
Standard

%

Metal Oxides
AgiO
AbO»
BaO
2aO
IhiO
FeK>j
KX>
MgO
MoOi/MoCh
NarO
3iO»
3nOi
VrOs
SnO

0.000004
0.000186
0.000005
0.002415
0.001245
0.011567
0.000148
0.000237
0.000016
0.010400
0.000410
0.000088
0.000000
0.000088

0.000001
0.000042
0.000001
0.000551
0.000284
0.002641
0.000034
0.000054
0.000004
0.002374
0.000094
0.000020
0.000000
0.000020

1.0
•

w

"

*

•

•

w

•

*
m

m

m

"

0.00016
•

•

"

*

"

«

•

"

*

m

m

m

m

<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
•cO.OOOOOl
•cO.OOOOOl

0.010
5.000
0.500
2.000
1.000
5.000
2.000
5.000
5.000
2.000

r 5.000
2.000
0.050
5.000

<0.01*
<0.01*
•cO.Ol*
<0.01«
<0.01*
<0.01*
<0.01«
<0.01«
<0.01«
<0.01*
<0.01*
<0.01%
<0.01«
<0.01*

HAPs • Hazardous Air Pollutants
AsiOs m 0.000107
3dO i 0.000043
3iO-ACrO i 0.000378
I«O | 0.006352

MnjOs H 0.000553
NIO m 0.001622
PbOi | 0.000023
JeOs i 0.000888

0.000024
0.000010
0.000086
0.001222
0.000126
0.000370
0.000005
0.000203

1.0
"

m

m

*
m

m

m

0.00016
m

m

m

m

m

"

*

<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001
<0.000001

0.010
0.010
0.100
0.050
0.200
0.015
1.600
0.200

<0.01«
<0.01*
<0.01«
<0.01«
<0.01«
<0.01*
<0.01«
<o.ow

Non-Metal*
BC1
BF
NOi
Baj(PO<)i
BaSO<

0.522865
0.678500
2.016027
0.001273
0.005188

0.119376
0.154909
0.460280
0.000291
0.001184

1.0

m

"

M

0.00016
"

M

•

"

0.000019
0.001627
0.000074
<0.000001
<0.000001

0.100
0.820

100.000
0.500
5.000

0.02%
0.20%
<0.01«
<0.01*
<0.01*

Sample Calculation
[Actual Emission Rate (tn/yr)] x (2000 Ib/tn) x (1 yr/8760 hrs) = Actual Emission Rate (Ib/hr)
[(Actual Emission Rate (lb/hr))+CM<xleled Emission Rate)]<Modeled Maximum Impact) « Actual Pollutant Impact
HC1: (0.5229 tn/yr) x (2000 lo>«tn) x (1 yr/8760 hrs)« 0.119 Ib/hr
HC1: [(0.119 lh/hr)+U lb/hr)H0.00016 ug/nu)» 0.000019 ug/iiu

Note: the actual pollutant impact for HF is the annual emission rate (converted to Ib/hr) multiplied by the hourly
modeled impact from Table 2 (0.0525 ug/ou) and a conversion factor of 0.2. This impact is compared with the 30-day
NAAQS limit The conversion factor is from a TNRCC memo (dated 1/11/95) and is used to convert hourly average
concentration values to 30-day values.



Figure 1

WA PARISH STATION - 1 LB/HR UNIT EMISSION RATE IMPACTS
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Figure 2
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HOUSTON LIGHTING & POWER COMPANY
BOILER CLEANING WASTEWATER EMISSION CALCULATIONS
AC AND HAF WASTEWATER

Notes: J?) O) 15)

Metal
Ag
Al
Ba
Ca
Cu
Fe
K
Mg
Mo
Na
SI
Sn
V
Zn

Metal
Oxlde(8)

Ag2O
AI2O3
BaO
CaO
CuO
Fe2O3
K20
MgO
Mo02/MoO3*
Na2O
SIO2
SnO2
V205
ZnO

MolWt
Metal
or Ion

107.9
27.0

137.3
40.1
63.5
55.8
39.1
24.3
95.9
23.0
2ft 1

118.7
50.9
65.4

MolWt
Oxide

orCmpd
231.7
102.0
153.3
56.1
79.5

159.6
94.2
40.3

143.9
62.0
60.1

150.7
181.9
81.4

Mol Metal/
Mot Oxide

2
2
1
1
1
2
2
1
1
2
1
1
2
1

InjRate
gal/mtn

25
25
25
25
25
25
25
25
25
25
25
25
25
25

Max
gsl/hr

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

Max
flaVyr

4,000.000
4,000,000
4,000,000
4,000,000
4,000.000
4,000.000
4.000.000
4.000.000
4,000,000
4,000.000
4,000,000
4,000,000
4,000,000
4.000.000

Metal Cone.
ppm (max)

0.44
45.35
11.22

995.50
331.10

3630.00
64.90
75.90
11.15

1943.70
128.81
33.00
0.07

22.00

Metal Cone.
ppm (avg)

0.23
10.76
0.49

188.30
29.87

883.41
7.01

15.57
1.18

441.26
20.92
3.95
0.03
4.02

UncntrW
Ib/hr
0.012
2.140
0.313

34.821
10.362

129.621
1.954
3.145
0.418

65.447
6.886
1.047
0.003
0.684

UnentrM
tn/yr
0.004
0.338
0.009
4.391
0.623

21.030
0.141
0.430
0.029
9.905
0.746
0.084
0.001
0.083

cnWEfr.
%•••

99.79%
99.89%
99.89%
99.89%
99.80%
99.89%
99.79%
99.89%
99.89%
99.79%
99.89%
99.79%
99.89%
99.79%

TOTAt
CntrW Cntrtd
Ib/hr tn/yr

0.000025
0.002354
0.000344
0.038303
0.041406
0.142583
0.004103
0.003459
0.000460
0.137439
0.007577
0.002196
0.000003
0.001437

0.000009
0.000372
0.000010
0.004830
0.002490
0.023133
0.000295
0.000473
0.000032
0.020601
0.000820
0.000175
0.000001
0.000175

PER UNIT
Cntrtd Cntrid
trir tVyr

0.000012
0.001 177
0.000172
0.019152
0.020703
0.071292
0.002061
0.00173
0.00023

0.066719
0.003789
0.001096

1.7E-08
0.000719

4.3E-06
0.000188

5.0E-06
0.002415
0.001245
0.011567
0.000148
0.000237
0.000016

0.0104
0.00041

0.000068
4.9E-07

0.000068
TOTAL PM: 0.1MM 0.0268
Hazardous Air Pollutants (HAPs):
As
Cd
Cr
Hg
Mn
Nl
Pb
Se

A»2O5
CdO
CrO-VCrO*
HgO
Mn2O3
NIO
PbO2
SeO3

74.9
112.4
52.0

200.6
54.9
58.7

207.2
79.0

229.8
128.4
84.0

216.6
157.8
74.7

239.2
127.0

2
1
1
1
2
1
1
1

25
25
25
25
25
25
25
25

3000
3000
3000
3000
3000
3000
3000
3000

Non-Motals:
Cl-
F-
NO3-
P04-
SO4-

HO
HF
NO3
Ba3(P04)2
BaSO4

35.4
19.0
62.0
95.0
96.1

38.5
20.0
62.0

601.9
233.4

1
1
1
3
1

25
25
25
25
25

3000
3000
3000
3000
3000

4.000,000
4,000,000
4,000.000
4.000.000
4,000,000
4.000,000
4.000.000
4.000,000

7.63
0.44

28.38
52.80

229.90
58.85
2.76

14.30

2.09
0.19
4.68
0.85

11.55
10.93
0.47
2.21

0.292
0.013
1.146
1.425
8.251
1.872
0.080
0.574

0.053
0.004
0.126
0.015
0.276
0.232
0.009
0.059

99.60%
97.80%
99.40%
30.00%
99.60%
96.60%
99.50%
97.00%

0.001170
0.000301
0.006874
0.997360
0.033004
0.026206
0.000396
0.017229

4.000.000
4.000,000
4.000.000
4,000,000
4.000.000

2310.00
534.60

2904.00
877.80

3712.50

304.72
154.76
242.02
65.77

233.15

59.455
14.063
72.571
46.330

225.313

5.229
2.714
4.032
2.314
9.433

80.00%
50.00%
0.00%

99.89%
99.89%

11.861069
7.031397

72.570960
0.060983
0.247845

0.000214
0.000087
0.000756
0.010704
0.001105
0.003245
0.000045
0.001775

0.000585
0.000151
0.003437
0498675
0.016502
0.013103
0.000199
0.006615

1.045729
1.357001
4.032063
0.002546
0.010377

5.945545
3.515668
36.28548
0.025482
0.123922

0.000107
0.000043
0.000378
0.006352
0.000663
0.001622
0.000022
0.000888

0.522865
0.6785

2.01 era;
0.00127:
0.006188

»

»
(1) Cr and Mo each form Nvo different oxktee. A» « conservative eetlmate. It la Mourned that theae etements form the heavier odd*).
(2) Maximum gal/hr Is based on trwmaxlrnum Injection rate of 25 galmto Maximum g»l/yr to baeed on the maximum expected annual BCW throughput
(3) Emissions In Ib/hr are based on nun ppme from W A Pariah arc) cthsrptar^ Aa a <x>neervatjs» estimate, max ppnw are Increased by a

factor oMO% to account for fluctuation* In concentration*-.
(4) Emissions In tn/yr are based on avg perns from W A Parish.
(5) Control Efficiencies for Al, Ba, Ca, Fa. Mg, Mo. SI, V, phoaphatea, and aulfatoa are baaed on 1969 baghouae tMta for UnK 5 (99.89*) and Unit 6 (99.90%). Tha Unl 3 resul WM ueed M i

estimate because R had the lower efficiency. Ag, K, Na, Sn, and Zn are assumed to have a control efficiency 0.1% baa than the Unit 5 teat reeut. Theee stemenU are more voMMe and are more Maly
to form vapors when Incinerated and recondenee on finer partfcfee. Control efflctonclea for Aa, Cd, Cr, Cu, Pb, Mn, Hg, Nl, Se, Ha, and HF were tweed on teat reeufts from aeveral dmerant botara
as determined by an EPRI/DOE study. Results were determined for each unit. Aa a conservative estimate, the toweet result was used and rounded down to the nearest 0.1%.



PERMIT NO. 5794 PERMIT TYPE: CONSTRUCTION | ] AMENDMENT |X ) REVISION I ) RENEWAL I I

ACCOUNT ID NO. FGQQ2QV
TABLE 1 (u)

EMISSION SOURCES
PAGE _1_ OF

AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS

EMISSION POINT
Ml

NUMBER

WAP5

NAME

Unit 5
Stack

CHEMICAL COMPOSITION
OF TOTAL STREAM

COMPONENT OP. AIM
CONTAMINANT NAME

121

TSP

PM,.

As,0,

CdO

CrO,/CrO

HgO

Mn,0,

NiO

PbO,

SeO,

CONC.
<%v|
131

AIR CONTAMINANT
EMISSION RATE

»/HR
14)

0.191

0.191

5.85X104

1.51x10-*

0.003

0.499

0.017

0.013

1.99x10"

0.009

TONS/
YR
161

0.027

0.027

1.07x10-*

4.30x10*

3.78x10"*

O.OOS

6.53x10-*

O.O02

2.30x10*

8.88x1 04

UTM COORDMATE8
Of EMISSION PT. |6)

ZONE

15

EAST
Imotora)

244431

NORTH
|m*t*r«]

3263716

SOURCE
HEIGHT
ABOVE

GROUND
l«t.|

600

SOURCE
HEIOHT

STRUCT.
IH.I

356

•TACK SOURCES (71

EXfT DATA

DIA.
|M.|

24

Vtl_
|fp*l

73.8

TEMP.
I'FI

269

womvf
SOURCES It)

UNOTH
IH.J

WIDTH
n,,

\
I

H
1

GROUND ELEVATION OF FACILITY ABOVE MEAN SEA LEVEL 7H feet.
TACB STANDARD CONDITIONS ARE 88*F AND 14.7 PSIA IRULE 131.01.OO.OOK56))

NOTE: EMISSIONS REPRESENTED ABOVE ARC FOR BCW INJECTION ONLY. FOR THE PURPOSES OF COMPVETtNO THIS TABLE. TOTAL ANNUAL EMISSIONS FROM UNITS • * S HAVE KEN DIVIDED EVENLY BETWEEN THE TWO
UNITS. HOWEVER, ANNUAL EMISSIONS FROM EACH UNIT ARE NOT LIMITED TO HALF THE TOTAL; INSTEAD. ANNUAL EMISSION LIMfTS SHOULD APPLY TO TOTAL EMISSIONS FROM BOTH UNrTS.



PERMIT NO. S794 PERMIT TYPE: CONSTRUCTION ( | AMENDMENT IX I REVISION I I RENEWAL I I

ACCOUNT ID NO. FGOO1C\\t
TABLE 1(a)

EMISSION SOURCES
PAGE
DATE.

OF

Raview of applications and Issuance of permits will be expedited by supplying, all naoeaiary Information requested on this Table.

AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS

EMISSION POINT
in

NUMBER

WAP5
(cont'd)

WAP6

NAME

Unit 5
Stock

Unit 6
Stack

CHEMICAL COMPOSITION
OF TOTAL STREAM

COMPONENT OR AIR
CONTAMINANT NAME

(2!

HCI

HF

NO.

Phosphates

Sulfatee

TSP

PM,.

Ae,0,

CdO

CrO./CrO

CONC.
l»v|
(31

AIR CONTAMINANT
EMISSION RATE

•VHR
14)

5.946

3.516

36.285

0.025

0.124

0.191

0.191

S.SSxIO4

1.51x104

0.003

TONS/
VR
(51

0.523

0.679

2.016

0.001

0.005

0.027

0.027

1.07x10-*

4.30x10*

3.78x10*

UTM COORDINATES
OF EMISSION PT. |6|

ZONE

15

15

EAST
|m*tw*|

244431

244484

NORTH
|m*t*«1

3263716

3263626

SOURCE
HEIGHT
ABOVE

GROUND
l't.|

600

COO

SOURCE
HEIGHT
ABOVE

STRUCT.
l«t.|

356

356

STACK SOURCES (7)

EXIT DATA

DIA.
|H.|

24

24

VEL.
I»P*I

73.8

73.8

TEMP.
I'F|

269

269

FUGITIVE
SOURCES 1*1

LENGTH
IM-I

WIDTH
l»t.|

j

GROUND ELEVATION OF FACILITY ABOVE MEAN SEA LEVEL 78 feet.
TACB STANDARD CONDITIONS ARE 88'F AND 14.7 PSIA |RULE 131.01 .OO.O01(56)|

NOTE: EMISSIONS REPRESENTED ABOVE ARE FOR BCW INJECTION ONLY. FOR THE PURPOSES OF COMPLETING THIS TABLE, TOTAL ANNUAL EMISSIONS FROM UNITS S ft S HAVE BEEN DIVIDED EVENLY BETWEEN THE TWO
UNITS. HOWEVER. ANNUAL EMISSIONS FROM EACH UNIT ARE NOT LIMITED TO HALF THE TOTAL; INSTEAD, ANNUAL EMISSION LIMITS SHOULD APPLY TO TOTAL EMISSIONS FROM BOTH UNITS.



PERMIT NO. 5794 PERMIT TYPE: CONSTRUCTION I I AMENDMENT IX I REVISION) I RENEWAL ( I

ACCOUNT ID NO. FGQQ2QV
TABLE 1(a>

EMISSION SOURCES
PAGE _1_ OF J

QATF 10/9S

Review of applications and issuance of permits will be expedited by supplying all necessary Information requested on this Table.

EMISSION POINT
Ml

NUMBER

WAP6

(cont'd)

NAME

Unit6

Stack

CHEMICAL COMPOSITION
OF TOTAL STREAM

COMPONENT OR AIR
CONTAMINANT NAME

121

HgO

Mn.0,

NIO

PbO,

SeO,

HCI

HF

NO.

Phosphates

Sulfatei

CONC.
(%vt
131

AIR CONTAMINANT
EMISSION RATE

•VHR
(41

0.499

0.017

0.013

1.99x10-*

0.009

5.940

3.518

36.285

0.025

0.124

TONS/
YR
161

0.005

6.53x10-*

0.002

2.3Ox10*

8.88x10-*

0.523

0.679

2.018

0.001

0.006

UTM COORDINATES
OF EMISSION PT. |9|

ZONE

15

EAST
(m*t*r*|

244484

NORTH
|m*ura|

3283626

SOURCE
HEIGHT
ABOVE

GROUND
IN.)

600

SOURCE
HEIGHT

STRUCT.
|H.|

366

STACK SOURCES (7)

EXIT DATA

DIA.

llt.l

24

VEL.

|fp»l

73.8

TEMP.
CF|

269

FuorrrvE
SOURCES III

LENGTH
IH.I

WIDTH
IM-I

.

'

-feet.GROUND ELEVATION OF FACILITY ABOVE MEAN SEA LEVEL 2fl
TACB STANDARD CONDITIONS ARE 68*F AND 14.7 PSIA (RULE 131.01.00.001(65)1

NOTE: EMISSIONS REPRESENTED ABOVE ARE FOR BCW INJECTION ONLY. FOR THE PURPOSES OF COMPLETING THIS TABLE, TOTAL ANNUAL EMISSIONS FROM UNITS B ft S HAW BEEN DfVtOED EVENLY BETWEEN THE TWO
UNITS. HOWEVER. ANNUAL EMISSIONS FROM EACH UNIT ARE NOT LIMITED TO HALF THE TOTAL; INSTEAD, ANNUAL EMISSION LIMITS SHOULD APPLY TO TOTAL EMISSIONS FROM BOTH UMTS.



ITEM VI.D BEST AVAILABLE CONTROL TECHNOLOGY

HL&P believes that the use of fabric filters to control parbculate emissions resulting from the injection
of BCW represents Best Available Control Technology for this process. In addition, HL&P also
believes that further controls would be neither economically reasonable nor technically practicable
considering the minimal impact of emissions resulting from BCW injection on the surrounding area.

ITEM V1.E FRANCHISE TAX

A Certificate of Good Standing from the State Comptroller's office is not required for permit
amendments. Therefore, a Certificate of Good Standing has not been included with this amendment
application.

ITEM VI.F PERMIT FEE

Due to the fact that this permit amendment application does not include any physical modification of
the Units 5 and 6 BCW injection system, there is no capital cost associated with this permit amendment
application. Therefore, according to the guidelines stated in Regulation VI, §116.141, a permit fee of
$450.00 is required. HL&P is submitting a check in the amount of $450.00 made payable to the
TNRCC as payment of the permit fee. A TNRCC Table 30 is included on the following page.
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CERTIFICATION OF ESTI^K

TABLE 30
ED CAPITAL COST AND PERM^jAPPLICATION FEE
Regulation VI, Rule 116.141

Include estimated coat of the equipment and services that would normally be capitalized
according to standard and generally accepted corporate financing and accounting procedures.

DIRECT COSTS
Process and control equipment not previously owned by the applicant
and permitted in Texas

Auxiliary equipment, including exhaust hoods, ducting, fans,
pumps, piping, conveyors, stacks, storage tanks, waste disposal
facilities, and air pollution control equipment specifically
needed to meet permit and regulation requirements

Freight charges

Site preparation (including demolition), construction of fences,
outdoor lighting, road and parking areas

Installation (Including foundations), erection of supporting
structures, enclosures or weather protection, insulation and painting,
utilities and connections, process integration and process
control equipment

Auxiliary buildings, including materials storage, employee
facilities, and changes to existing structures

Ambient air monitoring network

IMDIRECT COSTS
Final engineering design and supervision and administrative
overhead

Construction expense (including construction liaison), securing
local building permits, insurance, temporary construction
facilities and construction clean-up

Contractor's fee and overhead

S Q.OO

Q.OQ

Q.OO

Q.OO

Q.QQ

0.00

Q.OO

Q.QQ

0.00

Q.OQ

TOTAL ESTIMATED CAPITAL COST t 0.00

I certify that the total estimated capital cost of the project as defined in Texas Natural
Resource Conservation Commission Rule 116.141 is equal to or less than the above figure.

Signed by:

Titlei

Company:

Date:

Div.

Houston

Estimated Capital Cost

Less than $300,000
•3 nn OOO to S5O OOO OOO
fi^nn nnn +n < i * nnn onn
Ai-jtat-Jtr -t-rusTi <Sf) Oftf) nnn

Greater than $15,000,000

Permit Application Fee

$450 (minimus fee)

C "7 •» nnn /mm v i •!»• fj»«» %

PSD Application Fee

$1,5OO (minimum fee)

•31 ox capitax cose

$75,000 (maximum fee)

PERMIT APPLICATION FEE (from table above) = $ 450.00

Rev. 09/30/93



ITEM V1.G FEDERAL APPLICABILITY

The W~A. Parish station is a major source located in the Houston/Galveston ozone nonattainment area
However, the increase in VOC and NO, emissions resulting from BCW injection will be less than five
(5) tons per year. Therefore, netting calculations are not required and actual emission calculations from
the two previous years are not included with this application.

ITEM Vl.H STANDARD EXEMPTIONS/GRANDFATHERED UNITS

HL&P does not wish to roll any standard exemptions or grandfathered units into Permit No. 5794 at this
time.

18



SECTION VU PROCESS INFORMATION

ITEM YUA PROCESS FLOW DIAGRAM

A process flow diagram (Figure V1I.A-1), which illustrates the BCW injection system, is included on
the following page.
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BCW

W. A. PARISH UNITS 5 AND 6
BCW INJECTION

EFN: WAP5 EPN: WAP8i

UNITS

i

UNITS BCW

PUMP 'A'

BCW BASIN BCW BASIN
FIGURE VII.A-1

PROCESS FLOW
DIAGRAM



ITEM Vll.B PROCESS DESCRIPTION

H is necessary to chemically clean the water side of utility boilers in order to maintain heat transfer
efficiency. HL&P uses two types of cleaning solutions to dean its units: hydroxy acetic formic acid
(HAF) and ammoniated citric acid (AC). Permit No. 5794 currently authorizes HL&P to inject 310,000
gallons of AC wastewater and 280,140 gallons of HAF wastewater into Units 5 and 6 per year. This
permit amendment seeks to increase that amount to 4,000,000 gallons of total BCW, a difference
of 3,409,860 gal/yr. This is the maximum annual amount of AC and HAF wastewater that is
expected to be generated at W.A. Parish and other HL&P stations which could send wastewater to
W.A. Parish for injection. HL&P is currently permitted to inject BCW into Unit 5 or 6 at a rate of 25
gal/min. Under this permit amendment, simultaneous injection into Units 5 and 6 would be allowed
and the maximum hourly injection rate would increase to 25 gal/min per unit, or 50 gal/min total.

BCW from W.A. Parish and other stations is held in two large concrete basins until it is ready for
injection. BCW can be pumped into the Unit 5 and Unit 6 boiler furnaces using one or both BCW
transfer pumps. The BCW is injected into the furnace, where it is incinerated on the "G" (rear
burner) or "E" (front burner) burner levels on either the north or south side of the boiler.

ITEM VII.C MATERIAL BALANCE

A TNRCC Material Balance Table (Table 2) is included on the following page.

21



TABLE 2

MATERIAL BALANCE

This material balance table is used to quantify possible emissions of air contaminants and special emphasis should be placed on
potential air contaminants, for example: ft feed contains aulfur,*how distribution to all products. Please relate each material (or
group of materials) listed to its respective location in the process flow diagram by assigning point numbers (taken from the flow
diagram) to each material.

LIST EVERY MATERIAL INVOLVED IN EACH
OF THE FOLLOWING GROUPS

1 . Raw Materials - Input

Boiler Cleaning Wastewater

2. Fuels - Input

3. Products & By-Products - Output

4. Solid Wastes - Output

5. Liquid Wastes - Output

6. Airborne Waste (Solid) - Output
TSP Cr02/CrO PbO,
PM10 HgO SeO,
As20s Mn203 Phosphates
CdO NiO Sulfates

7. Airborne Wastes (Gaseous) - Output

HCI
HF
NO,

Point No.
from
Row
Diagram

Process Rate (Ibs/hr or SCFM)
standard conditions: 70* F
14.7 PSIA. Check appropriate
column at right for each process.

24,990 Ib/hr

See Table Ha)

See Table Ha)

1 i J
I 1 1
z is <3

X

X

X

10/93



SECTION VIII GENERAL APPLICATION REQUIREMENTS

TNRCC Regulation VI, §116.111 specifies requirements that the owner or operator of the facility must
meet prior to obtaining a permit or permit amendment The following discussion addresses all permit
amendment requirements specified in TNRCC Regulation VI, §116.111 and demonstrates that HL&P
will meet all applicable requirements.

TNRCC Regulation VI, §116.111 states: "...In order to be granted • permit, permit amendment,
or special permit amendment, the owner or operator of the... facility shall submit information
to th« Texas Natural Resource Conservation Commission (TNRCC) which shall demonstrate
that all of the following are met:

(1) Protection of public health and welfare. The emissions from the ... facility will comply with
all rules and regulations of the TNRCC and with the intent of the Texas Clean Air Act (TCAA),
including protection of the health and physical property of the people. In considering the
issuance of a permit for construction or modification of any facility within 3,000 feet or less
of an elementary, junior high/middle, or senior high school, the TNRCC shall consider any
possible adverse short-term or long-term side effects that an air contaminant or nuisance odor
from the facility may have on the individuals attending these school facilities."

As outlined below, HL&P currently operates and will continue to operate the BCW injection system in
compliance with all rules and regulations of the TNRCC and with the intent of the TCAA. Furthermore,
there are no schools within 3,000 feet of the W.A. Parish facility.

TNRCC Regulation I - Control of Air Pollution from Visible Emissions and Particulate Matter
BCW injection may result in occasional visible emissions. However, visible emissions from this
process are not currently and will not in the future be in excess of the 20% opacity limit specified in
TNRCC Regulation I, §111.111(a)(1)(B). Also, HL&P currently injects and will continue to inject BCW
into Units 5 and 6 in compliance with the allowable PM emission rates specified in §111.153. As a
result, the BCW injection system complies with TNRCC Regulation I.

TNRCC Regulation I, §111.121 - §111.129 specifically address incineration actmties. These regulations
apply to "incinerators" as defined in §101.1, a definition which excludes any units which bum less than
1 % waste annually on a Btu basis. Since BCW accounts for far less than 1 % of annual heat input to
W.A. Parish Units 5 and 6, these units are not considered incinerators, and TNRCC Regulation I,
§111.121 -§111.129 does not apply.

TNRCC Regulation II - Control of Air Pollution from Sulfur Compounds
BCW injection may result in emissions of surfates. However, TNRCC Regulation II does not regulate
sulfate emissions. Therefore, TNRCC Regulation II does not apply to BCW injection.

TNRCC Regulation III - Control of Air Pollution from Toxic Materials
TNRCC Regulation III specifies emission limits and air quality standards for inorganic fluoride
compounds, beryllium, and lead. BCW injection will not result in beryllium emissions. In addition, the
lead standards specified in TNRCC Regulation III apply only to lead smelting operations. Therefore,
they do not appry to BCW injection.

23



BCW injection will result in emissions of hydrogen fluoride (HF). However, these emissions will not
result in adverse off-property impacts. The Industrial Source Complex Short-Term (ISC2ST) modeling
program has shown that emissions from BCW injection will result in minimal impacts which are less
than 2% of the maximum allowable atmospheric concentrations specified in TNRCC Regulation III,
§113.3(a)(2)(A) (refer to Appendix C - Modeling Results). Therefore, BCW injection complies with
TNRCC Regulation III.

TNRCC Regulation IV • Control of Air Pollution from Motor Vehicles
BCW injection does not involve the use of motor vehicles. Therefore, TNRCC Regulation IV does not
apply to this process.

TNRCC Regulation V - Control of Air Pollution from Volatile Organic Compounds
BCW injection does not result in VOC emissions. Therefore, TNRCC Regulation V is not applicable.

TNRCC Regulation VII • Control of Air Pollution from Nitrogen Compounds
BCW injection results in emissions of nitrogen compounds. However, nitrogen compound emissions
will not exceed the limits specified in TNRCC Regulation VII, §117.105 (emission calculations for BCW
injection are provided under item VI.C of this document). As a result, BCW injection complies with
TNRCC Regulation VII.

TNRCC Regulation VIII - Air Pollution Episodes
HL&P operates the BCW injection system in compliance with the air pollution episode requirements
specified in TNRCC Regulation VIII. Furthermore, an emission reduction plan is not required for W.A.
Parish since it is not located in one of the counties fisted in TNRCC Regulation VIII §118.5. As a result,
BCW injection complies with TNRCC Regulation VIII.

TNRCC Regulation IX - Control of Air Pollution from Carbon Monoxide
BCW injection does not result in carbon monoxide emissions, in addition, TNRCC Regulation IX
applies only to specific process, among which BCW injection is not included. Therefore, TNRCC
Regulation IX is not applicable to the BCW injection system.

TNRCC Regulation X - Control of Air Pollution from Hazardous Waste or Solid Waste
Management Facilities
The BCW injection system is neither a hazardous waste nor a solid waste management facilities.
Therefore, TNRCC Regulation X does not apply to BCW injection.

TNRCC Regulation XI - Control of Air Pollution from Municipal Waste Facilities
The BCW injection system is not a municipal waste facility. Therefore, TNRCC Regulation XI does not
apply to BCW injection.

TNRCC Regulation XII - Operating Permits
W.A. Parish will comply with the requirements of TNRCC Regulation XII.
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TNRCC Regulation VI, §116.111(2) states: "Measurement of emissions. The ...facility will have
provisions for measuring the emission of significant air contaminants as determined by the
Executive Director. This may include the installation of sampling ports on exhaust stacks and
construction of sampling platforms in accordance with guidelines in the TNRCC 'Compliance
Sampling Manual'."

Records of wastewater analyses and of the amount of wastewater injected into Units 5 and 6 will be
maintained at the facility. Therefore, emissions of air contaminants from BCW injection can be
estimated using the methods developed under Item VI.C of this document.

TNRCC Regulation VI, §116.111(3) states: "Best Available Control Technology (BACT). The
...facility will utilize BACT, with consideration given to the technical practicability and
economic reasonableness of reducing or eliminating the emissions from the facility."

HL&P believes that the level of control currently being applied to BCW injection represents BACT for
this process. Furthermore. HL&P also believes that further controls would be neither economically
reasonable nor technically practicable considering the impact of emissions resulting from BCW injection
on the surrounding area.

TNRCC Regulation VI, §116.111(4) states: "Federal New Source Performance Standards
(NSPS). The emissions from the ...facility will meet at least the requirements of any applicable
NSPS as listed under Title 40 Code of Federal Regulations (CFR) Part 60, promulgated by the
U.S. Environmental Protection Agency (EPA) pursuant to authority granted under the Federal
Clean Air Act (FCAA), §111, as amended."

NSPS Subpart E addresses performance standards for incinerators. However, the definition of
"incinerator* stated in Subpart E includes only units which incinerate solid wastes. W.A. Parish Units
5 and 6 do not and will not incinerate solid wastes. Therefore, Units 5 and 6 are not subject to NSPS
Subpart E. No other NSPS Subparts address the BCW injection process. Therefore, BCW injection
is not subject to NSPS requirements.

NSPS Subpart D addresses performance standards for fossil fuel-fired steam generators for which
construction began after August 17,1971. Construction of Units 5 and 6 began in 1974. Units 5 and
6 operate in compliance with the requirements of NSPS Subpart 0.

TNRCC Regulation VI, §116.111(5) states: "National Emission Standards for Hazardous Air
Pollutants (NESHAP). The emissions from the ...facility will meet at least the requirements of
any applicable NESHAP, as listed under 40 CFR Part 61, promulgated by EPA pursuant to
authority granted under the FCAA, §112, as amended."

BCW injection at W. A. Parish may result in minimal emissions of oxides of mercury. However,
NESHAP Subpart E (National Emission Standard for Mercury) addresses specific processes, among
which BCW injection is not included. BCW injection will not result in emissions of any of the other
hazardous air pollutants listed in 40 CFR 61 Subpart A, §61.01. BCW injection is not covered by any
of the remaining subparts, which address specific processes. As a result, BCW injection is not subject
to NESHAP requirements.
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TNRCC Regulation VI, §116.111(6) states: "Performance demonstration. The ...facility will
achieve the performance specified in the permit application. The applicant may be required
to submit additional engineering data after a permit has been issued in order to demonstrate
further that the proposed facility will achieve the performance specified in the permit
application. In addition, dispersion modeling, monitoring, or stack testing may be required."

This permit amendment application does not involve a physical change in the BCW injection process.
As a result, information included in this permit amendment application represents the actual
performance of the BCW injection process.

TNRCC Regulation VI, §116.111(7) states: "Nonattainment review. If the ...facility is located
in a nonattainment area, ft shall comply with all applicable requirements under the
undesignated head concerning nonattainment review."

WA Parish is located in Fort Bend County, which is classified as nonattainment for ozone. The W.A.
Parish facility is a major source of VOC and NO, as defined in Section 101.1 of the TNRCC General
Rules. However, this amendment application is not associated with an increase of VOC emissions, and
an increase in NO, emissions, if any, which results from increased BCW injection is expected to be
minimal. Therefore, netting calculations are not required and nonattainment review does not apply.

TNRCC Regulation VI, §116.111(8) states: "Prevention of Significant Deterioration (PSD)
review. If the ...facility is located in an attainment area, tt shall comply with all applicable
requirements under the undesignated head concerning PSD."

W.A. Parish is located in Fort Bend County, which is classified as attainment for PM, SO2, CO, and
lead. Although the W.A. Parish facility is a major source of PM, SO2, and CO emissions, this
amendment does not represent a significant increase in emissions of these pollutants or of lead.
Therefore, PSD review is not required for this amendment application.

TNRCC Regulation VI, §116.111(9) states: "Air dispersion modeling. Computerized air
dispersion modeling may be required by the TNRCC Permits Program to determine the air
quality impact from a proposed new facility or source modification."

Modeling was performed using the ISC2ST program. Theoretical maximum short-term and long-term
off-property concentrations for each pollutant (in ug/m3) were estimated by the program based on an
emission rate of 11b/hr (a 3-hour estimate was performed for HF). The theoretical concentrations were
then multiplied by the maximum hourly and average hourly emission rates for each pollutant to obtain
actual short-term and long-term concentrations for each pollutant respectively. Actual emission rates
used for modeling purposes are based on the increase in BCW throughput requested by this permit
amendment application. The short- and long-term concentrations were compared with short- and long-
term ESLs to determine whether further modeling may be needed. According to TNRCC guidelines,
more detailed modeling may be required for pollutants which exceed 10% of their short- or long-term
ESLs (the guideline is 2% for HF). All pollutants emitted due to injection and incineration of BCW in
Units 5 and 6 were below these limits. Therefore, no further modeling is needed (refer to the Modeling
Results section of Appendix B for further information).
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APPENDIX A

TNRCC TABLE 11: FABRIC FILTERS



TABLE 11
FABRIC FILTERS

Pou* Number(fram Flow Diagram) Manufacturer & Model No. (if available)

EPNt: WAPS and WAP6 Joy Technologic*

Name of Abatement Device Type of Particulate Controlled

EUghouse (3 per unit) Fly Ash

GAS STREAM CHARACTERISTICS

Flow Rale (acfin)

Design Maximum Average Expected

2,900,000 2,724,000

Pressure Drop
(in. H-0)

4 - 7

Gas Stream
Temperature (°F)

300

Water Vapor Content
of Effluent Stream

(Ib water/Ib dry air)

0.081

Particulate Grain Loading
(grain/icf)

Inlet Outlet

1.2 0.00125

Fan Requirements
(hp) (ftVmin)

N/A

PARTICULATE DISTRIBUTION
(By Weight) N/A

Micron Range

0.0-0.5

0.5-1.0

1.0-5.0

5-10

10-20

over 20

Inlet

%

%

%

%

%

%

Outlet

%

%

%

%

%

%

FILTER CHARACTERISTICS

Filtering Velocity Bag Diameter
(acfin/fr of Cloth) (in.)

16.68 12

Bag Length Number of Bags Number of Compartments
(ft) inBagbouse

35 (max) 3 x 4968 12

Bag rows will be: Walkways will be provided between banks of bags:

Staggered £Stnug£h> (_JYe^> No

Filtering Material: Fiberglass with 1-625 or Teflon B finish

Describe Bag Cleaning Method and Cycle; Reverse Air Plnw

Capital Installed Cost $ N/A Annual C>per*iing P-TMrt $ N/A

ADDITIONAL INFORMATION

On separate sheets attach the following:
A. Details regarding principle of operation (see Attachment 1)
B. An assembly drawing (Front and Top View) of the abatement device dimensioned and to scale clearly showing the design,

size and shape. N/A

If the device has bypasses, safety valves, etc., include in drawing and specify when such bypasses are to be used and
under what conditions, (see Anachment 1)



ATTACHMENT 1

System Description

Flue gas leaving the air preheaters enters the hopper of each compartment and then passes up through
the tubesheet into the individual bags. The flyash entrained in the gas stream impinges on and is
collected on the filter cloth as the gas stream flows through the fabric. As the filter cake builds up
on the cloth, the system draft loss increases and the bags must be cleaned.

The bags will be cleaned by taking a compartment off-stream and passing clean gas flow in a reverse
direction through the bags. During this operation, the filter cake drops off into the hoppers and is
later discharged to a pressurized pneumatic flyash handling system for transport to existing flyash
storage silos.

After passing through the filter, the flue gas leaves the baghouse through the outlet duct. The
baghouse will be designed with a 100 percent bypass system for protection of the bags from high
temperature excursions. Manual control of the bypass will also be provided to bypass the baghouses
during boiler start-ups.
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BCW ANALYSES



HOUSTON LIGHTING & POWER COMPANY
BOILER CLEANING WASTEWATER EMISSION CALCULATIONS

METAL
OR NON-
METAL

Ag
Al
As
Ba
Ca
Cd
Cr
Cu
Fe
Hg
K
Mg
Mn
Mo
Na
Ni
Pb
Se
Si
Sn
V
Zn

MAXIMUM CONCENTRATIONS OF METALS/NON-METALS (ppm)
SRB CBY DPW GBY WAP PHR THW WEB MAX

0.10
10.00
6.00

10.20
136.00

0.40
2.40

107.00
1200.00

17.00
9.80

38.40
13.00
3.50

896.00
6.00
1.00
2.50

54.00
1.24

8.10

0.10
2.23
6.94
0.80

100.00
0.04
1.24
0.07
9.15
0.04

22.00
69.00
0.59
0.52

740.00
0.13
0.54
0.36
3.85
1.12

0.20

0.40
1.75
1.00
0.50

36.90

0.78
32.00

765.00
0.40

59.00
4.47
0.42
2.00

1767.00
0.54
0.80
0.90

113.70
30.00

0.50

0.20
13.10
6.00
1.90

60.00
0.20
6.00
8.20

46.00
48.00
34.00
10.00
0.30
3.20

245.00
4.00
2.00
0.32

53.00
3.10

0.40

0.40
41.23
6.00
3.70

905.00
0.30

25.80
301.00

3300.00
4.60

28.00
62.00

209.00
10.14

1400.00
53.50
2.51

13.00
117.10
28.00
0.06

20.00

1.00
67.25

2.45
1.13
4.06
0.01
3.60

15.00
0.13
0.65

330.00
0.10
0.30

7.28

1.15

41.70

0.07
1.82
7.28
0.09
6.50
6.35
0.53

224.40
0.73
0.10

7.72

0.21

1.31

2.40
28.30

2.45
1.46

79.50
0.10
2.40

10.00
1.67
0.20

260.00
0.21
0.40

19.60

1.20

0.40
41.23
6.94

10.20
905.00

0.40
25.80

301.00
3300.00

48.00
59.00
69.00

209.00
10.14

1767.00
53.50
2.51

13.00
117.10
30.00
0.06

20.00

MAX INCR.
BY 10%

0.44
45.35

7.63
11.22

995.50
0.44

28.38
331.10

3630.00
52.80
64.90
75.90

229.90
11.15

1943.70
58.85

2.76
14.30

128.81
33.001
0.07

22.00
Non-Metals:
Cl-
F-
NO3-
PO4-
SO4-

1418.00
123.00
429.00
120.00

3375.00

982.64
26.00
7.48
0.27

375.00

274.00
0.52

88.00
3.00

118.00

158.00
25.40
37.40

1.80
140.00

2100.00
486.00

2640.00
798.00

2470.00

97.00
0.63

70.40
0.32

90.00

230.00
3.50
8.80
2.00

200.00

46.07
40.30

132.00
1.50

150.00

2100.00
486.00

2640.00
798.00

3375.00

2310.00
534.60

2904.00
877.80

3712.50
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CONTROL EFFICIENCIES



WA Perlih. Cadftllo iW
PM flWMMBtu)
Ton«/onft
Dry tontVuntt
Trillion BtuVyr

0.0047
1. 295,680

915,204
22.187

i
M
I

h-
U?

Antimony
Arnnlo
BBryllum
Cadmium
Hydroj
Chrom

[0n Chloride
urn

Cobalt
Copper
Hydrogen Fluoride
L0«b
Manganese
Mercury
Nickel
Pho»ph<xu»
Selenium

Emission factor
Ib/trll Btu

0.2
0.5

0.010
0.3B

1,651
2O
0.4
3.4

2,476
Q&
6.4
10
1.6

18.B
5.7

% Control
<99.8G%
99.84%
W.64%

<97£B%
<MM%
89.50%
99.73%
99.71%
50.00%
99.59%
99.76%
30.00%
96.91%
99.94%
97.00%

ib/yr
<3.7

11
&_2

<6.6
<38600

48
9

76
64^12

21
141
21 f
95

410
82

EmlB-rion factor
Ib/tril Btu

0.2
0.5

0.010
0.38

1.851
2.0
0.4
3.4

2.476
0.8
6.4
10
1.6

18J5
».7

% Contro
<&9.80%
99.64%
99.94%

<97^6%
<80JM%
99.60%
99.73%
99.71%
60.00%
99.59%
89.76%
30.00%
96.91%
99.94%
97.00%

(b/yr
<35

12
0.2

<8.9
<38400

46
9

79
57,667

22
148
222
37

431
87

EmLsBl on factor
Ib/tril Btu

0.2
0.6

0.012
0.42

1,661
2.2
0.4
3.8

2,476
1.1
7.1
9.S
1.7

223
8.7

% Contro
<99.77%
99.58%
99.93%

<97.45%
<80.00%
99.44%
89.69%
99.68%
50.00%
99.52%
99.72%
30.00%
88.80%
99.92%
97.00%

ibM
<3.1

10
0.2
<7

<2T-«><
56
r

63
41.167

18
119
158
ft*

370
62

EmWon fictor
Ib/lrt Btu

0.2
0-8

0.017
0.49
600
2.6
0.6
4.5
127
1.4
8.6
7>
2.0

29.6
3.7

%Cort1rd
<97.72%
99.45%
99.90%

<97.03%
<93^4%
•9.35%
99.62%
99.62%
97.44%
99.30%
99.68%
42.30%
98.61%
99.90%
97.00%

ibrVr
<4_5
K

0.3
<9.6

<96QO
61
11
89

2.486
. 28

168
164
39

888
73



WA Pariah. Jacobs Ranch
PM Qb/KO
fona/unlt
DrytonaTunlt
Trillion Btut/yr

0.0047
639,098
461,746

11.09

I
i

i

Antimony
Arsenlo
Beryl Rum
Cadmium
Hydrogen Chloride
Chromium
Cobalt
Cooper
Hydrogen Fluoride
Lead
Manganese
Mercury
Nickel
Phoephorus
Selenium

Emission factor
Ib/trfl Btu

OJ2
0.4

0.009
0.36

1,666
2.0
0.4
2.9

2.916
0.9
3.7
10
2.3

24.2
2.5

% Contro
<99.81%
99.67%
99.95%
97.81%

<80.00%
99.56%
99.76%
99.70%
60.00%
99.63%
99.68%
30.00%
99.54%
99.94%
87.00%

Ib/yr
<1.7

6
0.1
4.0

< 18500
22
4

32
82,322

10
41

110
26

269
28

Emtoalonfeotor
Ib/trlBtu

0.2
0.4

0.009
0.36

1.666
2J>
0.4
29

2.916
0.9
8.7
10
2.3

24.2
2.6

% Contro
<99.81%
99.67%
9945%
97JB1%

<80DO%
99.66%
99.76%
99.70%
50.00%
99.63%
99.68%
30JDO%
99.34%
99.94%
87.00%

fc/yr
<1.6

6
0.1
42

<19400
23
5

83
M.944

11
43

116
27

282
29

Emission h
ib/MIBtu

0.2

0*0.011
0.40

1,666
2.3
0.5
3.2

2^16
1.1

. 4.1
9.9
2.6

29.2
2.6

%Con*
_^k78'
rVeT;

99.94^
97.59*

<t60Cr
W.51'
99.73'
99.87'
50.00'
99.57'
99.64'
30.00'
99.28'
99.93-
97.00



.3

<1J5

Emisetootactor

OJ
0.1 0:016 89.91% 0.1

0.47 4.6
< 13000 505 <4960

19 2.; 99.41% 28
99.66%
99.60% 37

24,226 143 97.44% 1.463
99.45% 14

34 99:57%
82 42̂ 0% 80
21 3D 99.16%

848
21

5̂1
g.5 97.00%

384
25



WA Parish, Belle Ayr *5
PM (IWWMBtu)
Torw/unlt
Dry toni/unrt
Trillion Btus/yr

0.0047
856.850
623,067

15.09

5

w
I

Antimony
Arsenic
Beryllium
cadmium
Hydrogen Chloride
Chromium
Cocam
Copper
Hyckogan Fluoride
Lead
Manganese
Mercury
Nickel
Phosphorus
Selenium

Emission factor
ib/trt Btu

0.2
0.4

0.010
049

1,651
1.8
0.3
3.2

2,767
0.8
4.2

6
1.4

13.9
3.7

% Control
<99.79%,
99.61%

< 99.64%
<97.61%
<50.00%
99.44%
99.69%
99.67%
50.00%
98.55%
9965%
36.66%
8867%
99.93%
9700%

Ibfrr
<2.6

6
<02

<6
< 24900

28
6

48
42,058

13
63
67
21

210
66

Emission factor
Ib/tril Btu

0.2
0.4

0.010
0.39

1,651
1.8
0.3
3.2

2,787
0.6
4.2

6
1.4

13.9
3.7

% Contro
<99.79%
99.61%

< 96.64%
<97.61%
< 60.00%
99.44%
99.69%
99.67%
50.00%
9955%
89.65%
30.00%
98.67%
99.93%
97.00%

Ib/yr
<2JB

6
<0.1<
<8.3

< 26200
29
6

SO
44J68

13
66
92
22

220
59

Emission factor
Ib/tril Btu

0.2
OJ5

0.013
0.43

1,651
2.1
0.3
3.6

2.787
1.0
4.7
5.8
1.6

18,7
3.7

% Contro
<9&.78%
99.55%

< 99.92%
<97.37%
<80.00%
99.38%
99.64%
09.64%
60.00%
99.46%
99.61%
30.00%
98.53%
99.92%
97.00%

Ib/yr
<22

5
<0.1
<4.9

<18700
23
4

40
31.523

11
53
65
17

189
42

Emission factor
Ib/trt Btu

0-2
0.6

0.018
0.61
600
2.6
0.4
4.2
142
1.2
5.6
4.8
1.8

22.4
3.7

% Contra
<99.71%
99.41%

< 99.69%
< 96.94%
<93.94%
99.26%
99.55%
99.67%
97.44%
99.33%
99.63%
4240%
98.30%
99.89%
97.00%

Ib/yr
<3.2

8
<0.2
<6.a

<6890
53
B

66
Ji?04

17
75
64
23

300
60

c
c
r
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25
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Max
gal/nr
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1500
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1500
1500
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1500
1500
1500
1500
1500
1500
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1500
1500
1500
1500

Max
fialA/r
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3,409,860
3,409,660
3,409.860
3,409.860
3,409.860
3,409,860
3,409,860
3.409,860
3.409,860
3,409.860
3,409.860
3.409,860
3,409,860
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3.409,860
3.409.860
3.409,860
3,409.860
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3,409,860
3,409,860
3,409.860
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MaWCone.
ppm (mix)

0.44
45.35
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11.22

995.50
0.44

28.38
331.10

3630.00
52.80
64.90
75.90

229.90
11.15

1943.70
58.65

2.76
14.30

128.81
33.00
0.07

22.00

2310.00
534.60

2904.00
877.80

3712.50

MataJCona
pcm(avQ)

0.23
10.76
2.09
0.49

188.30
0.19
4.68

29.87
863.41

085
7.01

15.57
11.55
1.18

441.26
10.93
0.47
2.21

2092
3.95
0.03
4.02

304.72
154.76
242.02
65.77

233.15

Unentrkt
kvrv
0.006
1.070
0.146
0.156

17.411
0.006
0.573
8.176

64.611
0.712
0.977
1.572
4.126
0.209

32.723
0.936
0.040
0.287
3.444
0.523
0002
0.342

29.726
7.031
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23.165

112.657
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0.004
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0.046
0.008
3.743
0.003
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0.531

17.927
0.013
0.120
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0.025
8.444
0.198
0.008
0.050
0.636
0.071
0.001
0.071

4.457
2.314
3.437
1.973
6.042
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99.79%
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09.60%
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9989%
97.60%
99.40%
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99.89%
30.00%
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99.89%
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99.69%
99.79%
98.60%
99.50%
97.00%
99.89%
99.79%
99.69%
99.79%

80.00%
50.00%
0.00%

99.89%
99.69%

Cntrtd
ttvhr

0.00001
000117
0.00056
0.00017
001915
0.00019
0.00343
0.02070
0.07121
0.49867
0.0020!
0.0017J
0.0165C
0.0002!
0.06871
0.013K
0.00011
O.OO66-
0.00371
0.00101
o.oooot
0.0007'

59455-
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0.0254
0.1239
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. . > . ' (conversion factor from 1/11A75 TNRCC memo; uaod to oonvart hourly avaraga oonoantratlona to 30-day value*)



CONTOUR INTERVAL 5 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929



ITEMVLB PLOT PLAN

A soded ptot plan ofthe WA Partth «ac*y lustrating Ihefjropwty Int, a Iwochnwk, and true North
(traction to kxfcxtod M Rgura VUM. Th* tecrtoo« of UnH 5 (EPN WAP5) and Unit 6 (EPN WAP6)
are also ffiustrated on th« pkM plan.
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ITEM VI.C EMISSION CALCULATIONS

In this section, annual and maximum hourly emissions resulting from BCW injection are calculated for
EPNs WAP5 and WAP6. The calculation of uncontrolled emissions is based on the maximum expected
BCW throughput and data obtained from chemical analyses of BCW at WA Parish and other HL&P
electric generating stations. Controlled emissions are based on estimated fabric filter control
efficiencies for each substance emitted.

SOURCES OF EMISSIONS
The sources of emissions related to BCW injection are chemical reacfions caused by incineration of the
metals, phosphates, sulfates, chlorides, fluorides, and nitrates present in the wastewater. Upon
incineration, the metals form oxides, while the phosphates and sulfates combine with some of the
metals to form metallic salts. Metallic oxides and salts are emitted as particulate matter (PM).
Chlorides and fluorides are assumed to be emitted as Hd and HF, respectively. Nitrates are assumed
to be emitted as NO,. PM emissions, all of which are conservatively assumed to be PM10, are
controlled by fabric fitter dust collectors. Emissions of metallic oxides induded on the Hazardous Air
Pollutants (HAP) list are speciated and listed separately, while all other metallic oxides have been
grouped together as TSP and PM10.

BCW THROUGHPUT
Maximum emissions are based on the maximum BCW injection rate of 25 gal/min per unit, or a total
of 50 gal/min. The maximum annual BCW throughput is based on the maximum expected amount of
BCW generated at W A Parish and other HL&P electric generating stations. A maximum of 4,000,000
gal/yr of BCW is expected to be generated at WA. Parish and the other stations considered.

WASTEWATER ANALYSES
Emissions resulting from BCW injection were calculated using concentration data obtained from AC
and HAF wastewater analysis reports from WA Parish and other electric generating stations. In
accordance with current BCW injection permit requirements, BCW is sampled prior to injection, the
samples are analyzed, and a report is generated for each sampling. The maximum concentrations for
each substance were calculated for each station and, as a conservative estimate, the overall maximum
concentration for each metal or non-metal found in the wastewater was then calculated from data from
each station. To conservatively account for the fluctuations found in the wastewater analyses, the
maximum concentration was increased by a factor of 10%. This concentration was then used to
estimate the maximum hourly emission rate of each pollutant To estimate annual emission rates, the
average (mean) concentration for each contaminant was calculated from data from W.A. Parish only.

CONTROL EFFICIENCIES
In order to calculate controlled emissions, uncontrolled emission rates have been multiplied by
estimated fabric filter dust collector control efficiencies. The Electric Power Research Institute (EPRI)
and the Department of Energy (DOE) have sponsored measurement programs at fossil-fuel utility
boilers for several years. Using the results of the EPRl/DOE studies, control efficiencies were
estimated for several substances, including HO and HF. for Units 5 and 6. As a conservative estimate,
the lowest control efficiency for each substance was used. Results of 1989 baghouse tests performed
on the WA Parish coal-fired units were used to estimate control efficiencies for elements which were
not induded in the EPRl/DOE study. As a conservative estimate, the Unit 5 result (99.89%) was used
for these calculations because it is slightly lower than the Unit 6 result (99.90%). Due to the fact that
some elements are more volatile than others and are more likely to recondense on smaller solid
partides, the control efficiencies for these elements have been reduced by 0.1%. A summary of the
method by which control efficiencies have been estimated can be found on the following page.



Pollutant Control Erf.

Ag2O 99.79%

AIA 99.89%

As^Os 99.60%

BaO 99.89%

CaO 99.89%

CdO 97.60%

CrOj/CrO 99.40%

CuO 99.60%

Fe^Oj 99.89%

HgO 30.00%

KjO 99.79%

MgO 99.89%

MrvA 99.60%

Mo02/Mo03 99.89%

NajO 99.79%

NrO 98.60%

PbO2 99.50%

SeO, 97.00%

SiO2 99.89%

SnO2 99.79%

V205 99.89%

ZnO 99.79%

Ha 80.00%

HF 50.00%

NO, 00.00%

Phosphates 99.89%

Sulfates 99.89%

catfflMfrQfl MCwIOO

More volatile: baghouse test minus 0.1%

Baghouse test

EPRl/DOE study

Baghouse test

Baghouse test

EPRl/DOE study

EPRl/DOE study

EPRl/DOE study

Baghouse test

EPRl/DOE study

More volatile: baghouse test minus 0.1%

Baghouse test

EPRl/DOE study

Baghouse test

More volatile: baghouse test minus 0.1%

EPRl/DOE study

EPRl/DOE study

EPRl/DOE study

Baghouse test

More volatile: baghouse test minus 0.1%

Baghouse tost

More volatile: baghouse test minus 0.1%

EPRl/DOE study

EPRl/DOE study

N/A

Baghouse test

Baghouse test
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EXAMPLE EMISSION CALCULATION

MWm = Molecular weight of metal or non-metal ton (Ib/lb-mol)
MW0 - Molecular weight of metal oxide or non-metallic compound (Ib/lb-mol)
MolJMo^ a No. of moles of metal or non-metal needed to form one mole of oxide or compound
Qh = Maximum hourly BCW throughput (gal/hr)
Q. a Maximum annual BCW throughput (gal/yr)
Cm* s Maximum concentration of metal or non-metal in BCW (ppm)
C^g a Average concentration of metal or non-metal in BCW (ppm)
CE a Control efficiency (%)
E,, a Hourly emission rate (Ib/hr)
E. = Annual emission rate (tn/yr)

Example: Ag/Ag2O
MWm a 107.9 Ib/lb-mol
MW0 =231.7 Ib/lb-mol
MolJMol,, = 2
Qh » 3000 gal/hr
Q. = 4,000,000 gal/yr
Cm., a 0.44 ppm
C.̂  a 0.12 ppm
CE «99.79%

Maximum Hourly Emissions
EH = (CmJ x (QO x (8.33 Ib/gal) x (1/MWJ x (Mol̂ MoLJ x MW0 x (1/1 x 10°) x (1-CE)
E,, a (0.44 ppm) x (3000 gal/hr) x (8.33 Ib/gal) x (1/107.9 Ib/lb-mol) x (1/2) x (231.7 Ib/lb-mol)

x (1/1 x 10") x (1-99.79%)
EH - 2.5 x 10* Ib/hr

Annual Emissions
E. = (C.J x (QJ x (8.33 Ib/gal) x (tn/2000 Ib) x (1/MWJ x (Mol,/MoU x MW0 x (1/1 x 10")

x(1-CE)
E. a (0.12 ppm) x (4,000.000 gal/yr) x (8.33 Ib/gal) x (tn/2000 Ib) x (1/107.9 Ib/lb-moQ x (1/2)

x (231.7 Ib/lb-mol) x (1/1 x 106) x (1-99.79%)
E.« 4.5 x 10-* tn/yr

A spreadsheet showing hourly and annual emission calculations for aD poOutants can be found on the
following page. A TaWe 1 (a) is also induded in this section. For the purposes of completing the Table
1(a), the total annual emissions from both Units 5 and 6 have been divided evenly between the two
units. However, annual emissions from each unit are not limited to half the total; instead, annual
emission limits should apply to total emissions from both units.

11



SECTION II FACILITY PHYSICAL LOCATION

W.A. Parish is located on Y.U. Jones Road near the town of Thompsons in Fort Bend County
(Latitude 29° 28' 22" and Longitude 95° 38' 10"). The TNRCC Air Quality Account Number for
WA. Parish is FG-0020-V.

SECTION III FACILITY TYPE AND OPERATING SCHEDULE

WA. Parish Units 5 and 6 are permanent facilities that operate on a continuous 24 hr/day,
7 day/week, 52 week/yr schedule. There b no construction associated with this permit amendment.
HL&P proposes to begin operation of the BCW injection system as authorized by this permit
amendment on January 1,1996.

SECTION IV FAC1UTY CLASSIFICATION

As previously mentioned in Section I of this document, HL&P is applying for an amendment of
TNRCC Permit No. 5794.

SECTION V COMPLIANCE HISTORY

W.A. Parish is an existing facility and is more than five years old. Information regarding the
compliance history of the facility has not been provided due to the fact that the TNRCC compiles
information regarding the compliance history for existing facilities that are more than five years old.



SECTION VI GENERAL INFORMATION

ITEM VIA AREA MAP

W A Parish is located on Y.U.Jones Road nearthe town of Thompsons in Fort Bend County. The area
surrourtdirig trie fadty is prinwty undeveloped fami art An area map (Figure VJ.A-1) is
provided which illustrates the area surrounding the facility. This area map is extracted from the
Smithers Lake, Thompsons, Sugar Land, and Missouri CKy, Texas - United States Geological Survey
(USGS) 7.5 minute (Scale 1:24,000) quadrangle maps.



SECTION I PROJECT DEFINITION AND FORM PM

INTRODUCTION
Houston Lighting & Power Company (HL&P) is applying for an amendment of Texas Natural Resource
Conservation Commission (TNRCC) Permit No. 5794 which authorizes the injection of boiler deaning
wastewater (BCW) into Steam Generating Units 5 and 6 (Units 5 and 6) located at the WA Parish
Electric Generating Station (WA Parish) in Fort Bend County, Texas. The construction permit (C-5794)
for BCW injection into Units 5 and 6 was issued by the TACB in November 1977. The operating permit
(R-5794) was issued in April 1985. Permit No. 5794 was altered in October 1994 to allow injection of
BCW generated at any HL&P facility into Units 5 & 6. HL&P is seeking to amend Permit No. 5794 to
increase the amount of BCW to be injected into Units 5 and 6 on both an hourly and an annual basis.

ORGANIZATION OF DOCUMENT
This document consists of a TNRCC permit amendment application addressing all regulatory
considerations assodated with amendment of Permit No. 5794 and is structured around TNRCC Form
PH, which is induded in Section I. Sections II, III, IV, and V of this document contain descriptions of
the physical location of the facility, the facility type and operating schedule, the facility dassification, and
information regarding the compliance history of the facility, respectively. Section VI provides general
information about the facility induding an area map, a plot plan, a detailed emission analysis and a
TNRCC Table 1(a), an analysis of Best Available Control Technology, and information regarding the
permit fee accompanied by a TNRCC Table 30. Section VI also addresses federal applicability and the
addition of standard exemptions or grandfathered units to Permit No. 5794. Section VII provides
process information induding a process flow diagram, a process description, and a TNRCC Material
Balance Table (Table 2). Section VIII addresses the general application requirements as stated in
TNRCC Regulation VI, §116.111 and demonstrates that HL&P will inject BCW into Units 5 and 6 in
accordance with these requirements.

Also induded in this document are three appendices. Appendix A contains a TNRCC Fabric Filter
Table (Table 11) for the fabric filter dust collectors assodated with Units 5 and 6. Appendix B contains
backup data and spreadsheets used in Item VI.C (Emission Calculations). Appendix C contains
modeling results.
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JUL-17-1997 12:44 FROM HL&P ENUIRONMENTflL

PooHT brand tax transrail memo 7671

TO 9713-6216959 F.01

THXAS*UTO1ULRE80URC*COKSEKV3^^

i
MUM yP*

l^i

JINP.O
«H»ip«On»f

, UK.
77411

Ke: Permit
9*r»lt Ho. «430A
Ply A5b - Bottom

, rwct Bwtf
Account IP Ho.

Mr. Rhod«»i

to Vwcaa ITatural K««ettrc« Con««rv»tiea
»Mle 21«.314(a) of Regulation VI, yotur p«r»it ia lwr«fey

ftmiocod are new provicion* and a naxiBUn allovatol*
r*tM table. Me*** «tt«oh th«»« to your B*rait. «•

appr«ei«t« your carefully revleving tb» conditions of tte
poralt and ••curing that all roquirntents are consistently

Thank, you for your oo«p«r«tion in Mmding us tb« intonation
to owlvato your opor*tlon» wtd cor yous

If yto «i* control. let u* know If you have any

ect , Air



JUL-17-1997 12:46 FROM HL8.P ENUIRONMENTfiL TO 9713-6216959 P.02

OXNEXAL

»*rnit Mo. 6430*

I - It shall bo ths roaponoibility
of tha holds* of this psrait to doaonstrate or othonrloo
justify tho oquivalonoy of oaission control aothodo,
sapling or othsr Mission testing asthods and aonitoring
asthoda proposed as altarnativos to asthods indioatod in
tho provisions of this patait. Alternative aothoda shall
bo applied for in writing and shall bo reviewed and
Marovsd by tha txooutivo Diroetor prior to thoir us* in

llllng any requirements of this porait

2* efffpM»T a*guiy*»*nts - xf saapling of stacks or proeoss
vonta la rogjuirodr tho holdor of this porait aost contact
UM touroo and Xobila Monitoring Section of «ho Toxas
Ritnral Rosooroo Conservation Covkission (TaDOC) prior to
sapling to obtain tho props* data ferns and procsduras.
Tha hoidor of this porait is also responsible for
providing oaapling f «eiliti*s and conducting tho saspilni
oparationo at his own axponsa.

3. Atttil - This porait aay bs appaUod pursuant, to Ruls
103.tl of tho Procedural Rulss of tha Timoc and Section
311.032 ot tho Toxas Claan Air Hot. rallura to tako suoh
«*psal eonstitiatas acooptanes by tho applieant of all
tano of tho porait.

- itart of construction,.*..„_ M^j4. CoMtruot̂ on, Progr»«o - ar
oonctrttotion intonnvtioiui oxeaading 45 dayo «nd
eoapl«tioa of construction oball bo roportod to tfao
apptopri&to xogiowfel of fie* of tho THRCC not l«t«r than
10 working d*y» aftor ocourr*n«o of tho ovont*

B. jiKficOaBBiaa - XnfocvAtiAn and data ooneorning
prodoetion, oporotlng houro« onvliaa «»«* Monitoring
data, if applioablo, fu«l typo and fuel sulfur oontont,

o aJull bo MiiiUiaM In » f Ho at tho pintdata, if a p p o a ,if •ppUcablo, aJull bo MiiiUiaM In » f Ho at tho pint
•it* and Mdo «v»il«bl« at tho rogooot of porMimol froo
tha mftCO oc «ny ioeol %lr pollution oontxol progcva
having Jurisdiction. Tte f ilo ahaU bo rotalaod tor at
loaoT two you* following tho dato that tho infomatiw
or data .Is ofetftiaod.
»l)\iHfii»f)gf jtf_ fM^itlfll *?W**ft* - IBO focilitioo oovorod
by thlo pomit oh*ll not bo oporatod unlooo all .air
pollution oaiooioit. oaptuxo offtlpaont and •batoaoatnad ill good wocltlng ordor aa*

nenMl faeility oporatioMi.



JUL-17-1997 12:47 FROM
P.03

<r 9PKCIAI P*Ov_«ZOH*

Porait iro. 6430A

i. This porait oovors only those oouruaa of salssions listod
in t&a attachod tabla ontitiod "Mission iourcos -
Kaxlaqa JUlowabl* Eaission lates," and those souroaa ara
ilaitod to tho eaission llaita and other oonditiono
spooif iod in that attaoted tablo. Ooapliaao* with tha
annual omissions liaita ia based ea * oonoooutlvo
12-aooth period rathar than tbo calendar yoar.
Cottplianoa with tbo annual staiaaions Halts is based on
tho disposal of ««,§!» ton* par year (tpy) of fly ash,
7i,OSt tyy of scrubber sludge, 1*1,379 toy of bottom ash,
and 3<,i3a tpy of ooononlaer ash based on a 13-aontb
ported M defined abovo. mat portion of tha fly ash
which is contained in tho •ombfeor slodgo is iaciudod ia
tho total fly osh figuro. Sorubbar oludgs is reported
without fly ash.

Zf any condition of this porait is aor* stringent than
another condition, than th* aoro stringent condition
shall govsrn and b* tho standard by which ooaplianca is
denoostrated.

a. Operation of tho ash slurring eystoa is llaitod to
f hour* par day/ f days par week, and 92 weeks per ye*r
oar 2r496 hour* par yoar.

Truck unloading to th* Base Katorial/Psllstiior tfilo,
Xaission Point Ucabor (BrU) Mi, is Halted to 900 hours
par yoar.

3. Operation of tho ash disposal mtoa is Halted to tha
diopooal of 4S3.S1? tpy of fly ASA, 7l,0ffl tpy of
aorofdisr sludgo, 1C3.379 tpy of botton aoh, and
3OVS32 tRf of oognqalsor ash.

of th* Bass Mit«ri»l/PollotiMr totljiaant,
PI through OPt, is Uaitod to the prod**Ion of * total

of 14,000 tpy of baos aatorial and pallets iaol -

4. pmt roado ateU bo oilod and/or spriiftlod with water
•B " * " " ' "
of
Vo visible aaisaiOQ* roMlting fro* art disposal
aotivitlas sttall l̂ ve tho plant property.
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. Tn ~~
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Vomit HO. «430A
Pave s

e. All mills of ash or alodgo shall bo cleaned ap
iMdiately. Cleanup of tb*so •pills shall bo
aooeapllafccd with, no vlslblo eaUaions. fpilla of wot
bottoa ash and ftlndfe shall bo cleaned befor* thoy dry*

7. All eguipMBt sball bo properly aainUtaod to ainialz*
•aissioas and roduoo tho risk of equipment failure.

*. Operation of tho slurry and base aatorial/polleticing
oouLwant in oxoeos of tho tin* pariod* apooifiod in
spoclal Frovision Ko. a and tbo capacity apooifiod in
•poolal Frovloion HO. 3 shall bo a violation of thic
porait. lxc*«civ* dust ooisslon* rooaltln? fro* plant
road* not aaiatainod according to Special Frovision ve. 4
and spills not properly oloaned according to special
Provision Be* • shall bo ooMidorod a violation of this
porait.

». A copy of this perait shall ha kept at the plant sito end
aade available at the request of personnel f ro» the Texas
Natural Resource conservation Qoaaissioa (TKRCC) or any
air pollution control agency having Jurisdiction.

10. ma following record* shall bo aaixitained oa-slte for a
rolling two-year period end aade available for inspection
Jsgr the UOBOC or any other air pollution control agency
having jurisdiction.

A. meoogda of the imiriber of trucks using the facility
each day.

of tfco weight of. bottttB; aeh* fly* rserubtoer eludfe, *ad *coocai«*r ash diopoaod of each

6. 1*001.ds of tbo dureti*n of truck unloading to the
base aat*HalApeUeita«*r silo.

hour and tpy
reject*.
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('( SPECIAL
v fenit Ho* C430A

Pago 3

Records of the occurrences of all spills including
the reason for the spill, en eetlnet* of notarial
spilled, and the corrective action taken to cowly
_ % m *_ ^__ _ * _ m. wm._ * _ M . m*m. _ .A "̂ **

11. The bolder of this peralt Shall suboit animal reports to
th* Vance Houston Regional Office. These reports shall
contain * »ua»ary of ell periods of noncoaplylng
operations and eaiscions as specified la special
Provision Mb. 0. The reports shall also include the
occurrences of all spills including the reason for the
•pill, an estiaate of aateriai • spilled, and tha
corrective action taken to coaply -with special Provision
ffO. 4.

tffrfa hBUBffff

13. Swopliag ports and platfom(s) shall be incorporated into
the design of tho baghouee stack according to the
specifications set forth in the atteeaaeat entitled
•Chapter 3, Stack saapling Facilities'. Alternate
saapling facility designs nay be eubnitted for approval
by ths Attentive Director of the Texas Katural Resource

13. 8taok saapling aay be required at a later date if
determined necessary by th* Executive Director.

14. Opacity of wUeiofts fto» the beghouse sttck aast not
sMBisd lot tvsrsgod over a »-ainute period, exoept for
those periods described in Rule 111. Ill (a) (1) (I) of
Regulation Z*
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FROM HL&P ENVIRONMENTAL
Fran Jin *»«-

TO 9713-6216959 P.06

EMISSION SOURCES - MAXIMUM ARGUABLE DHSSIGB MtfBS

Permit MO. C430A

This table lists the maximum allowable emission rates and all sources of air
contaminants on the applicant's property covered by this permit.
•mission rates shown ara those dorivad from information submitted as part of
the application for permit and am the maximum rat** allowed for these
facilities, Any proposed increase in eniesion rates may require an
application for a modification ot the facilities covered by this permit.

BUssion
point Ma> m

BH1

DPI <4>

DP3 (4)

DPS (4)

DP4 (4)

DP* (4)

DPd (4)

Fugitives (4)

€2 (4)

0 (4)

CIA (4)

Source Ail
JflhP* 'ft*

Base Ketwial/Felleticer
Silo Baghottsa

Bilo to Pugaiil
Transfer Point

Pugaiil to P*ll«ti»er
Transfer Point

Pelletiiez to Stockpile
Transfer Point

stockpile to Hopper
Transfer Point

Hopper to Screen
Transfer Point

Screen to Product
Transfer Point

Fugitive Road
Dust Emission*

9 MM Sty S- IM^X •

Storage cell 3

Storege Call 1A

•AIR OOfTE

1ft*« I*)

PK

PK

PM

PM
PM*

PN

PH

PN

PM

PM

PK
PM*

uaaajrrs UK
1̂ 1 Mini
Iti/HiP

O.Otf

0.01
0.009

0.003
0.003

0.003
0.002

0.003
0.002

O.OO3
0.002

0.003
0.002

EA

IL£I£M_*
1ZL

o.oot

O.OOf
0.005

0.004
0.002

0.004
0.003

0.004
0.003

0.004
0.002

0.004
0.003

»0.2t
30.14

13. CC
f.93

12.57
6.29

3.1S
1.54

(1) Emission point identification -
I*i -aims Mimr imMr tin i*«*jffc

Iff «!• \HI..I. mmmmm HM

desigaatieo or
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Mo
Page )

EMISSION SOURCES - MAXIMUM ALLOWABLE EMISSION RXTBC

(3) PK - particulate mattar
PMp - partlculat* aatter less than 10 aicrons in disaster

(4) Fugitive «al»sioa* *r* en ostiaat* only and should not b* considered es
a aaxiikua allowable ••lesion rat*.

* gaission rates are based on end tha Xsh Disposal Systea is llxitsd by
th* following aaxiaua operating schedule and a*h handling rates

Itr*/v*ar a.oso
tone per yaer (tpy> cf fly ach, ZlaiZSA tpy of acruhber >ludg«,

163. 37f tpy of bottoa ashi and 2fe^t3^ tpy of econonlcer «eh.

Sal scion rates are baaod on and the Base Katerial/Pellotizer Systea (EPN
DPI through DP€) is Halted by the following *»xiau» production rat*:

is. 009 tpy of base Material and pellets including rejects.

DateAAajuat K. 1994

TOTOL P.W

TOTRL P. 07
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SOLID WASTE MANAGEMENT UNITS - W. A. PARISH

SWMU #1 - Outfall 203

SWMU #3 - Outfall 703

SWMU #5 -Outfall 103

SWMU #7 - Outfall 603

SWMU #10 -Outfall 004

Flow*
(MGD)

0.384
0.569
0.595
0.569
0.259
0.148
0.808
0.727
0.548

0.255
0.146
0.233
0.224
0.067
0.222
0.288
0.163
0.278

1.032
2.359
1.032
0.885
2.359
2.211
1.425
2.359
2.359
2.211
0.983
2.359
2.359
2.359
1.966

O&G**
(mg/l)

<1.0
<1.0
<1.0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0

13.0
8.0
3.0
16.0
8.0
1.0
<1.0
1.0
4.0

No Discharge

No Discharge

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
1.0
<1.0
<1.0
<1.0
<1.0
1.0
1.0
2.0
<1.0

TSS**
(rtig/l)

12.0
12.0
8.0
12.0
6.0
4.0
6.0
13.0
5.0

17.0
16.0
5.0
12.0
6.0
8.0
14.0
14.0
12.0

6.0
4.0
38.0
4.0
4.0
4.0
6.0
6.0
7.0
6.0
11.0
10.0
12.0
8.0
7.0

Selenium **
(PPb)

<10.0
<10.0

15.0

9.0

18.0
20.0

^H**
(std. units)

wapswmu.wk4



SOLID WASTE MANAGEMENT UNITS - W. A. PARISH

SWMU #11

Units 1-4 -Outfall 005

Units 5-6 -Outfall 303

Units 7-8 -Outfall 803

Note: SWMU's #1,#3,
* Flow data correspond
** Sample results from F

Flow*
(MGD)

0.110
0.110
0.110
0.112
0.110
0.110
0.202
0.110
0.110

0.015
0.011
0.001
0.014
0.020
0.027
0.082
0.010
0.001

0.006
0.001
0.001
0.001
0.001
0.001
0.004
0.001
0.001

*5 and #7 disci
s to day of sanr
sbruary - Marct

O&G**
(mg/l)

4.0
2.0
4.0
3.0
9.0
5.0
5.0
4.0
5.0

3.0
2.0
6.0
4.0
25.0
7.0
13.0
3.0
4.0

2.0
7.0
8.0
5.0
5.0
4.0
5.0
3.0
3.0

arge through S
pie collection.

1997.

TSS**
(mg/l)

2.0
4.0
4.0
8.0
2.0
5.0
4.0
2.0
5.0

2.0
4.0
14.0
14.0
39.0
16.0
10.0
4.0
2.0

2.0
13.0
14.0
20.0
11.0
14.0
6.0
5.0
16.0

WMU #4.

Selenium **
(PPb)

pH**
(std. units)

7.7
7.6
7.5
7.8
7.5
7.9
7.8
7.7
7.4

wapswmu.wk4
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Lighting & Rwer Co ny

OFFICE MEMORANDUM

J. M. Purdy April 12, 1985
&& PB-HL-HL-361

E. A. Peith/B. C. Carmine

TEXAS DEPARTMENT OP WATER RESOURCES GUIDELINES POR SOLID
WASTE DISPOSAL AT THE W. A. PARISH CLASS III LANDFILL

As you are aware, BL&P will be furnishing a disposal
facility for Class III industrial solid wastes generated by
contractors during W. A. Parish Upgrade Project construction
activities. Since HL&P's construction representative will be
responsible for directing construction wastes to designated
disposal areas, we are furnishing guidelines for the use of the
subject facility.

The Class III landfill at the W. A. Parish Station is
registered with the Texas Department of Water Resources (TDWR)
as a solid waste disposal facility used exclusively for inert
construction waste materials. The following materials are
permitted for disposal in the landfill*

1. Concrete, bricks, clean fill material;
2. Plastic (bags, tarps, buckets);
3. Rubber hose and tires;
4. Untreated wood;
5. PVC pipe;
6. Glass;
7. Scrap metal and other ferrous materials; and
8. Empty cans (containing less than one inch of dried

residue).

Proper operating procedures for the landfill include
periodic consolidation and compaction of the inert materials
followed by covering with fill material. The active disposal
area should be kept free of standing water.

Dumpsters (if provided by HL&P) are to be used for the
following materials:

1. Paper products, blueprints, office trash, cardboard
boxes, etc.i and

2. Municipal garbage, food leftovers, and household
garbage.

Dumpster material is not to be placed in the Class III landfill.

Certain wastes cannot be placed in the Class III landfill
or on-site dumpster. The following materials are to be disposed
of off-site through a TDWR registered recycle/disposal facility:

1. Paint thinner, solvents, adhesives, glue and other
liquids;



HU J8A (3-84)

Lighting & Power

To

From

Subject

OFFICE MEMORANDUM

J. M. Purdy

E. A. Peith/B. c. Carmine

April 12, 1985
Page 2

TEXAS DEPARTMENT OF WATER RESOURCES GUIDELINES FOR SOLID
WASTE DISPOSAL AT THE W. A. PARISH CLASS III LANDFILL

2. Oily waste (sorb-all, wiping cloths, oil filters
which are not fully drained, oil contaminated soil);

3. Oil and grease;
4. Toxic chemical products;
5. Equipment batteries; and
6. Treated wood.

Questions regarding these guidelines should be addressed
to Dr. R. D. Groover at 922-2195.

BCC/rmg

cc: W. B. Little
R. J. Klapper
J. R. Smith
A. J. Granger
R. C. Patyrak
R. D. Groover
R. A. Ripper
R. C. Pease
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IHW02C *** TEXAS NATURAL RESOURCE
Notice of

Industrial and

CONSERVATION COMMISSION ***
Registration
Hazardous Waste

Page:
Date:

1
07/02/96

This registration dues not constitute authorization of any waste management activities or facllltes listed below. The registration reflects
hazardous and/or industrial waste generation and management activities for which the registrant has provided notification. Requirements for
solid waste management are provided by Texas Administrative code section 335 of the rules of the Texas Natural Resource Conservation Commission
(TNRCC). Changes or additions to waste management methods referred to In this notice require written notification to the TNRCC.

Solid Waste Registration Number: 31631 EPA Id: TX0097311849

The Solid Waste Registration Number provides access to computerized and filed Information pertaining to your operation. Please refer to that
number In any correspondence.

Company Name:
Site Name:

Site Location:
Contact:

Houston Lighting & Power
W. A. Parish EG§
Y. U. Jones Road, Thompsons,
Bye. R. T.

TX

Region: 12 Initial Registration Date: 12/14/1979
County: 79 Fort Bend Last Amendment Date: 06/18/1996

Last Date NOR Computer update: 07/02/1996
Title: Env Asses & Waste Mgt Phone: 713-945-8201

Mailing Address: P. 0. Box 1700
Houston. TX 77251-

Slte Street Address: Y. U. Jones Road
Thompsons. TX 77481

Registration Status:
Registration Type:

Generator Type:

Active
Generator
Industrial

Reporting Method: STEERS

Hazardous Waste Generation Status: Large Quantity Generator

Primary SIC Code:
Handler Status:

4911 Electric Services

Owner Information
Name:
Phone:

Address •.

Operator Information
Name: Houston Lighting & Power
Phone:

Address: P.O. Box 1700
Houston. TX. 77251

As of 06/18/1996 - the next unasstgned sequence number for WASTES is 0502 and
the next unasslgned sequence number for UNITS Is 017.

Section 335, Chapter 31 of the Texas Adminstratlve Code specifies the notification, record keeping, manifesting and reporting requirements
for hazardous and Industrial solid wastes.



IHW020

31631 Houston Lighting & Power

*•«« WASTE INFORMATION •***
Texas Waste Status Date of Managed
Waste Class Status Onslte/
Code Offslte

Active Wastes •••**•

*** TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Page:
Date: 07/02/96

Radio-
act i ve

TNRCC Audit
Complete

0001319H H
Description from Generator:

Refers to waste code (6):
Form Code-.

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No No
Hazardous Blast Grit Is dry blast media contaminated with rust, debris and paint chips.
There Is no apparent odor to the wastee and It Is from light tan to black In color.
Various surface preparation methods require that the surface be stripped of a l l existing
rust, debris, and dried paint. One method of surface preparation utilizes blasting the
surface with particles. This material can be used only once and then It must be
discarded. Existing wastest ream on NOR.
973280
319 Other waste Inorganic solids
0006 0008
Contain Store Area 005 008
1 Onslte-process/servlce
A29 Other surface coating/preparation A19 Other cleaning and degreaslng
1 Before mixing
4911 Electric Services

0003105H H Active
Description from Generator:

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

On No No
Demineralizer Acid Regenerant Wastewater is typically a clear, colorless liquid ~
occasionally It has a milky appearance or Is clear with red or blue/green tint. The
makeup demineralizer treats well water and/or surface water for boiler use by removing
minerals by an Ion exchange method. TheIon exxchange process consists of cat ionic,
anlonlc and mixed bed (cat Ionic and anlonlc exchangers). The cat Ionic exchanger removes
cations from the water and replaces them with hydrogen Ions. The efficiency of anIon
removal (especially sillcatess) is Increased by mixing some cation resin with the anIon
resin. There Is about 2.5 times as much anion resin as cation resin In a mixed be
exchanger. The mixed bed is primarily an anion unit. A synthetic resin of plastic beads
Is used for ion exchange. The resin w i l l hold ions In chemical combination then gives
them up in exchange•for ions with a stronger charge. A sulfuric acid solution removes the
cations or metals from the cation resin and puts hydrogen ions back in the resin.
Demineralizer Acid Regenerant Is the spent acid after regeneration of the boiler water
cat Ionic demineralizer. Existing wastestream on NOR.
902570
105 Acidic aqueous waste
D002
Tank (Surface) 006 007
1 Onslte-process/servlce
A49 Other processes other than surface preparation
1 Before mixing
4911 Electric Services



IHW020 TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Page:
Date:

3
07/02/96

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
•«»•«• Active Wastes «»«***

Managed
Ons ite/
Offslte

Radio-
act < ve

TNRCC Audit
Complete

0004110H H Active 01/20/94 On No No
Description from Generator: Demineraltzer base regenerant wastewater is typically a clear, colorless liquid.

Occasslonally it has a mi l k y appearance or Is clear with red or blue/green tint. The
makeup demineralizer treats well water and/or surface water for boiler use by removing
minerals by an Ion exchange method. The ion ixchange process consists of cat ionic,
aniontc and mixed bed (cat Ionic & anlonlc) exchanger removes an Ions from the water and
replaces then with hydroxide Ions (OH). The efficiency of anIon removal (especially
silicates) is increased by mixing some cation resin with the anIon resin. There Is about
2.5 times as much anIon resin as cation resin In a mixed bed exchanger. The mixed bed Is
primarily an anIon unit. A synthetic resin of plastic beads Is used for Ion exchange.
The resin w i l l hold in chemical combination then gives them up In exchange for tons with a
stronger charge. A sulfuric acid solution removes the cations or metals from the cation
resin and puts hydrogen Ions back on the resin. Demineralizer Base Regenerant is the
spent caustic (NaOH) after regenration of the boiler water anlonlc demlneraltzer bed.
Existing wastestream on Notice of Registration.
902560
110 Caustic aqueous waste
D002
Tank (Surface) 006 007-
1 Onslte-process/servlce
A49 Other processes other than surface preparation
1 Before mixing
4911 Electric Services

Refers to waste code (6)
Form Code

EPA Hazardous Waste Numbers
Current Management Units

* Origin Codes
* Source Codes

* Measurement Points
* SIC Codes

0005409H H
Description from Generator:

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes-.
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No No
solvent contaminated rags are rags contaminated with solvent, dried paint, and oily
residues. Rags ae used during painting for cleanup activities, and they are also used In
maintenance-related activities for cleaning or degreaslng equipment. Existing wastestream
on NOR.
979740
409 Other non-halogenated organic solids
D029 D035 F001 F003 F005
Contain Store Area 005
1 Onslte-process/servlce
A21 Painting
1 Before mixing
4911 Electric Services



IHW020 TEXAS NATURAL RESOURCE CONSERVATION COMMISSION ***
Notice of Registration

Industrial and Hazardous Waste

Page:
Date: 07/02/96

31631
Texas
Waste
Code

Houston
Waste
Class

Act 1 ve

Lighting &
Status

Power
Date of
Status

Managed
Ons He/
Offslte

Radio-
active

TNRCC Audit
Complete

0006204H H
Description from Generator:

Refers to .waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

• Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No No
Spent solvent Is a clear and colorless to dark gray/black opaque liquid and has a strong
organic odor. Spent solvents are generated during various painting and maintenance
activities (i.e.. cleaning, degreasing, etc.). Existing wastestream on NOR.
910100
204 Halogenated/non-halogenated solvent mixture
D001 0035 F001 F003 F005
Contain Store Area 005
1 Onslte-process/servlce
A21 Painting A19 Other cleaning and degreasing
1 Before mixing
4911 Electric Services

0007307H H Active 01/20/94 On/Off No
Description from Generator: Paint Chips and Rust

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

No
(Hazardous) w i l l be small to large particles, red or brown in color,

with slight to no odor. This waste is generated during general maintenance activities.
Existing wastestream.
979740
307 Metal scale, filings,
0006 0008
Contain Store Area
1 Onslte-process/servlce
A21 Painting
1 Before mixing
4911 Electric Services

or scrap

005

A29 Other surface coating/preparation

0008209H H
Description from Generator:

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No No
Liquid paint waste Includes unused paint that has not hardened and s t i l l flows, this
waste w i l l also include paint thinner that Is not used as a cleaning solvent but as a
thinning agent for the paint. Periodically paint that Is not used must be disposed of.
Existing wastestream on NOR.
910650
209 Organic paint, Ink, lacquer, or varnish
D001 0005 0006 0008 D035
Contain Store Area 005
1 Onslte-process/servlce
A58 Discarding out-of-date products or chemicals A57 Discarding off-spec material
1 Before mixing
4911 Electric Services



IHW020 *** TEXAS NATURAL RESOURCE CONSERVATION COMMISSION *** Page: 5
Notice of Registration Date: 07/02/96

Industrial and Hazardous Waste
31631 Houston Lighting & Power
Texas Waste Status Date of Managed Radio- TNRCC Audit
Waste Class Status Onsite/ active Complete
Code Offsite
****** Active Wastes
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— — — — — — — — — — — — — ___________ — — — _«._«, __-,_ — ___ _ _ _ __ _____ ____ _ __ _ — _ _-. __

0009117H H Active 01/20/94 On/Off No No
Description from Generator: Discarded Instruments containing mercury. Existing wastestream on registration.
Refers to waste code (6): 912520

Form Code: 117 Waste liquid mercury
EPA Hazardous Waste Numbers: D009

Current Management Units: Contain Store Area 005
* Origin Codes: 1 Onslte-process/servlce 2 S p i l l clean-up
* Source Codes: A56 Discontinue use of process equipment

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services

0010219H H Active 01/20/94 On/Off No No
Description from Generator: Waste Diesel is a liquid with either one or two visible phases. If two phases are

present, the light (upper) phase Is diesel and the heavier (lower) phase Is water. Diesel
Is used throughout the facility in various pieces of equipment. Occasionally this fuel
becomes contaminated with water due to condensation, water leaking Into tanks, or
equipment damage allowing coolant to contaminate the fuel. Existing watstestream.

Refers to waste code (6): 912900
Form Code: 219 Other organic liquids

EPA Hazardous Waste Numbers: D018
Current Management Units: Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A57 Discarding off-spec material

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services

0011219H H Active 01/20/94 On/Off No No
Description from Generator: Waste gasoline Is a liquid with either one or two visible phases. If two phases are

present, the lighter upper phase is gasoline and the heavier lower phase Is water.
Gasoline is used throughout the facility In various pieces of equipment. Occasionally
this fuel becomes contaminated with water due to condensation, water leaking Into tanks,
or equipment damage allowing coolant to contaminate the fuel. The composition of this
waste varies but Is primarily gasoline with some water or other water-based contaminants.
Existing wastestream on NOR.

Refers to waste code (6): 918380
Form Code: 219 Other organic liquids

EPA Hazardous Waste Numbers: 0001 DO18
Current Management Units: Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce 2 Spill clean-up
* Source Codes: A57 Discarding off-spec material

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services



IHW020

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
****** Active Wastes ******

**« TEXAS NATURAL RESOURCE CONSERVATION COMMISSION **«

Managed
Onslte/
Offsite

Notice of Registration
Industrial and Hazardous Waste

Radio- TNRCC Audit
active Complete

Page:
Date:

6
07/02/96

0012117H H Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code-

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

No No
This waste Is elemental mercury that has been drained from process instruments. Existing
wastestream.
912520
117 Waste liquid mercury
D009
Contain Store Area 005
1 Onslte-process/servlce 2 Sp i l l clean-up
A56 Discontinue use of process equipment A94 Laboratory wastes
1 Before mixing
4911 Electric Services

0013307H H
Description from Generator:

Form Code:
EPA Hazardous Waste Numbers:

Current Management Units:
* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No No
Metal grinding waste Is powdery brown/black metal fines, it Is generated from the various
types of grinding equipment utilized in the machine shops, and field locations for

This waste Is composed of grinding fines, cutting
Initial generation, December,

smoothing and finishing metal surfaces.
oil. coolant, solvents, and degreasers.
307 Metal scale, filings, or scrap
0006 0008 F001 F003
Contain Store Area 005
1 Onslte-process/servlce
A29 Other surface coating/preparation
1 Before mixing
4911 Electric Services

iding I
1993.

A19 Other cleaning and degreasing

0014101H H Active 01/20/94 On/Off
Description from Generator:

Form Code-
EPA Hazardous Waste Numbers:

Current Management Units:
* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

No No
Machine coolant is a liquid which 1s composed of water, machine coolant,, cutting oils.
solvents, and grinding fines. It 1s generated from the various machining operations as a
function of heat transfer medium. First generated approximately December, 1993.
101 Aqueous waste with low solvents
0006 0008 F001 F003
Contain Store Area 005
1 Onslte-process/servlce
A49 Other processes other than surface preparation
1 Before mixing
4911 Electric Services
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0015319H H Active 01/20/94 On/Off No No
Description from Generator: Mercury Contaminated Debris Is dirt, debris, sorbent (I.e., rags, paper towels, etc.), and

mercury. Existing wastestream.
978850
319 Other waste Inorganic solids
0009
Contain Store Area 005
2 Spill clean-up
A53 Cleanup of spill residues
1 Before mixing
4911 Electric Services

Refers to waste code (6):
Form Code *

EPA Hazardous Waste Numbers!
Current Management Units:

* Origin Codes:
* Source Codes.:

* Measurement Points:
* SIC Codes:

0017003H H Active 06/18/96 On/Off No No
Description from Generator: Expired shelf life & off-spec, lab

of misc. waste. 1st gen-5/94
003 Mixed lab packs
0002
Contain Store Area 005
1 Onslte-process/servlce
A58 Discarding out-of-date products or chemicals
A94 Laboratory wastes
1 Before mixing
4911 Electric Services

Form Code:
EPA Hazardous Waste Numbers:

Current Management Units:
• Origin Codes:
* Source Codes:

chemicals used for chemical analyses & small vol.

A57 Discarding off-spec material

* Measurement Points:
* SIC Codes:

0020409H H
Description from Generator:

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

Active 01/20/94 On/Off No . No
Paint Waste, solid Includes dry, unused paint that Is hardened and no longer flowe.
Periodically paint that is not used loses Its solvents and w i l l no longer flow. This
unused paint is disposed. The composition of this waste w i l l vary with each shipment
w i l l consist mainly of dry paint. Existing waste steam on NOR.
979740
409 Other non-halogenated organic solids
0001 0005 0006 0008 0035
Contain Store Area 005
1 Onslte-process/servlce
A21 Painting
1 Before mixing
4911 Electric Services

dry,
but
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0025 105H H Active 09/18/95 On/Off No No
Description from Generator: Hydrocloric acid cleaning solution Is used for removing metal deposits from

hydrogen/lube oil coolers. 1st Gen-9/95.
Form Code: 105 Acidic aqueous waste

EPA Hazardous Waste Numbers: 0002 0007
Current Management Units: Tank 010

* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A02 Acid cleaning

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services

0027 105H H Active 07/21/95 On/Off No No
Description from Generator: Acidic aqueous waste is unused product such as hydrochloric acid, nitric acid, phosporlc

acid from ma Int. activities.
Form Code: 105 Acidic aqueous waste

EPA Hazardous Waste Numbers: 0002
Current Management Units: Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A58 Discarding out-of-date products or chemicals

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services

0030409H H Active 08/10/94 On/Off No No
Description from Generator: Paint waste debris Is comprised of used plastic and cloth drop cloths used to cover

equipment and floors during painting activities. Paint waste debris also Includes any
rags, filters, stirring sticks, and paint brushes. Existing wastestream.
97974Refers to waste code (6): 979740

Form Code: 409 Other non-halogenated organic solids
EPA Hazardous Waste Numbers: 0005 0006 0007 0008 0035

Current Management Units: Contain Store Area 005
* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A21 Painting

* Measurement Points: 1 Before mixing
• SIC Codes: 4911 Electric Services

00351 10H H Active 01/11/96 On/Off No No
Description from Generator: Unused product (waste corrosive liquid) primarily with expired shelf life

Form Code: 110 Caustic aqueous waste
EPA Hazardous Waste Numbers: 0002

Current Management Units: Landfill 002
* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A58 Discarding out-of-date products or chemicals

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services
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0050119H H Active 01/20/94 On/Off No No
Description from Generator: Waste Barium chloride Solution Is a dark, opaque liquid with an odor. Barium Chloride 1s

used by the JTM (on-site ash management contractor) laboratory to wash samples. Existing
wastestream on NOR.

Refers to waste code (6): 900490
Form Code: 119 Other Inorganic liquids

EPA Hazardous Waste Numbers: 0002 0005
Current Management Units: Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce
* Source Codes: A94 Laboratory wastes

* Measurement Points: 1 Before mixing
* SIC Codes: 4911 Electric Services

01013111 1 Active 01/20/94 Off NO
Description from Generator-. Asbestos is a solid material white to gray in color. This waste is usually made up of

sheets of material (used In Insulation), but could also be 1n smaller portions. During
various maintenance and construction activities, existing insulation or gaskets on process
piping or within buildings must be removed. At times, the Insulation which Is removed
contains asbestos. This material can only be used once and then It must be discarded.
Existing wastestream on NOR.

Refers to waste code (6): 170750
Form Code: 311 Asbestos solids and debris

Current Management Units: None
* Origin Codes: 1 Onslte-process/servlce

01023021 1 Active 06/02/94 On/Off No
Description from Generator: Dibasic Acid contaminated material is generated as a result of sp i l l cleanup activities

associated with the demineralizer regenerant acid tanks. First generated approximately
March. 1994.

Form Code: 302 Soil contaminated with Inorganics only
Current Management Units: Contain Store Area 005

* Origin Codes: 2 Spill clean-up

01031191 1 Active 01/20/94 On/Off No
Description from Generator: Diesel contaminated with water (Classs 1) Is primarily water with a slight dlesel sheen.

Diesel Is used throughout the facility 1n various pieces of equipment. Occasionally this
fuel becomes contaminated with water due to condensation or water collecting into sumps
that are located on top of the tank. Existing wastestream n NOR.

Refers to waste code (6): 912900
Form Code: 119 Other Inorganic liquids

Current Management Units: Contain Store Area 005
* Origin Codes: 1 Onslte-process/servlce
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31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code

Active Wastes ******

Managed
Ons He/
Offslte

Radio-
active

TNRCC Audit
Complete

01046031 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:

* Origin Codes:

No
Floor Drain Treatment System Sludge is a dark, thick sludge with a hydrocarbon odor. This
waste Is the sludge removed from and oil/water separator. The oil/water separator is used
for wastewater treatment. Existing wastestream on NOR.
183230
603 Oily sludge
rank * 012
Contain Store Area 005
1 Onslte-process/servlce

01054091 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Used Asphalt is a solid, brown to black material with a slight hydrocarbon odor. It is
generated from removing worn asphalt from roads and parking lots. Existing watestream on

273630
409 Other non-halogenated organic solids
Contain Store Area 005
1 Onslte-process/servlce

01061191 1 Active 01/20/94 On/Off No
Description from Generator: Gasoline contaminated with water (Class 1) Is primarily water with a slight gasoline

sheen. Gasoline is used throughout the facility In various pieces of equipment.
Occasionally this fuel becomes contaminated with water due to condensation or water
collecting Into sumps that are located on top of the tank. Existing wastestream on NOR.
918380
119 Other inorganic liquids
Contain Store Area 005
1 Ons He-process/service

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

01073011 1 Active 01/20/94 Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Hydrocarbon contaminated soil Is contaminated with petroleum based oils and fuels. The
soil may have an oily hydrocarbon odor and the color varies from light brown to black.
This waste has been generated by spill cleanup activities or by underground storage tank
construction/remediation projects. Existing wastestream on NOR.
179360
301 Soil contaminated with organIcs
None
2 Spill clean-up

01083011 1 Active 01/20/94 On/Off No
Description from Generator: Mineral oil contaminated soil (< 1 ppm PCBs) has an oily hydrocarbon odor and the color

varies from light brown to black. This waste has been generated by soil cleanup
activities. Existing wastestream on NOR.
179360
301 Soil contaminated with organIcs
Contain Store Area 005
2 Spill clean-up

Refers to waste code (6):
Form Code:

Current Management Units:
• Origin Codes-.
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31631 Houston Lighting & Power
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Code
****** Active Wastes ******

Managed
Ons He/
Offslte

Radio-
active

TNRCC Audit
Complete

01093191 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Class 1 Blast Grit Is dry blast media contaminated with rust, debris and paint chips.
There is no apparent odor to the waste and It Is from light tan to black In color.
Various surface preparation methods require that the surface be stripped of existing rust,
debris and dried paint. One method of surface preparation utilizes blasting the surface
with particles. This material can be used only once and then It must be discarded.
Existing wastestream on NOR.
273280
319 Other waste Inorganic solids
Contain Store Area 005 008
1 Onslte-process/servlce

01103101 l Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes-.

No
Used filters Is composed of used vehicle or machine oil filters, used oil filters are
generated during routine vehicle or machinery maintenance when they are removed for
disposal. Existing wastestream on NOR.
172870
310 Spent solid filters or adsorbents (inorganic)
Contain Store Area 005
1 Onslte-process/servlce

01121191 1 Active 07/08/94 On/Off
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

No
Phosphate cleaning solution Is a clear to milky-white colored liquid that has no
detectable odor. This material Is used to remove oil-based contaminants that are on the
hydrogen cooler tubes. First generated July, 1994.
119 Other Inorganic liquids
Tank OlO
Tank (Surface)- 006-
1 Onslte-process/servlce

01133081 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6) -.
Form Code:

Current Management Units:
* Origin Codes:

NO
RCRA empty metal containers of all types and sizes that meet all requirements of RCRA
empty (31 TAC 335.41(f)(2)). This waste is generated by general plant operations and
maintenance activities. Existing wastestream on Notice of Registration.
179450
308 Empty or crushed metal drums or containers
Contain Store Area 005 008
1 Onslte-process/servlce

01144061 1 Active 01/20/94 On/Off No
Description from Generator: RCRA empty plastic or fiber containers of all types and sizes that meet all requirements

of RCRA empty (31 TAC 335.4!(f)(2)). This waste Is generated by general plant operations
and maintenance activities. Existing wastestream on Notice of Registration.
179450
406 Empty fiber or plastic containers
Contain Store Area 005 008
1 Onsite-process/servlce

Refers to waste code (6):
Form Code-.

Current Management Units:
* Origin Codes:
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01172961 1 Active 01/20/94 On/Off No
Description from Generator: Spent Antifreeze is a liquid with low viscosity. It is also opaque and green to brown In

color. Antifreeze (ethylene glycol) Is used In various pieces of equipment as a coolant
and/or as Instrumentation liquid to lower the freezing point and raise the oiling point of
the coolant and/or liquid. Periodically this material must be drained and disposed of.
Existing wastestream on NOR.

Refers to waste code (6): 108320
Form Code: 296 Ethylene glycol based antifreeze

Current Management Units: Contain Store Area 005
* Origin Codes: 1 Onslte-process/servlce

01182191 1 Active 01/20/94 On/Off No
Description from Generator: EHC (Electric Hydraulic Control Fluid) Is composed of trlxylenyl phosphate (90-100%),

water (0-5X), and dirt, russt (0-5X). EHC fluid is used in electrical equipment or any
other mechanical equipment, it Is periodically drained from various pieces of equipment.
Existing wastestream on NOR.

Refers to waste code (6): 119000
Form Code: 219 Other organic liquids

Current Management Units: Contain Store Area 005
* Origin Codes: 1 Onslte-process/servlce

01194091 1 Active 01/20/94 On/Off No
Description from Generator: Waste grease can range from a dark brown smooth material with a slight odor to a black

gritty material with a moderate odor. Grease is used as a lubricant in machinery and
vehicles. During routine maintenance this grease Is change out and the waste grease is
discarded. Existing wastestream.

Refers to waste code (6): 180440
Form Code: 409 Other non-halogenated organic solids

Current Management Units: Contain Store Area COS
* Origin Codes: 1 Onslte-process/servlce

____*.«______ — — — — — ————*••_•««• —— «—^ —« — »»«»» — ••»•._«»•. _______________ — _ — ___• — — — __ — —•__ — _—» — — __ — ___ — __________.»•»»•.•_________.

01202061 1 Active 01/20/94 On/Off No
Description from Generator: Waste oil is used hydraulic, mineral or motor oils from vehicles, electrical equipment or

any other mechanical equipment. Any oil In this category contains less than 1 ppm PCBs.
used oil is drained from varlouss pieces of equipment or vehicles periodically. Existing
wastestream on NOR.

Refers to waste code (6): 210450
Form Code: 206 Waste oil

Current Management Units: Tank 012 014 015 016
Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce

01223071 1 Active 01/20/94 On/Off No
Description from Generator: Paint Chips and Rust (Class 1) w i l l be small to large pieces, red or brown In color, with

slight to no odor. This waste Is generated during general maintenance activities.
Existing wastestream.

Refers to waste code (6): 273280
Form Code: 307 Metal scale, filings, or scrap

Current Management Units: Contain Store Area 005 008
*****««*•***•***«*•<******••*«•******** t

Refer to 40 CFR Part 261 for Descriptions of EPA Hazardous Waste Numbers.
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* Origin Codes: 1 Onslte-process/servlce

TNRCC Audit
Complete

01234091 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

NO
spent roofing Material varies In size and shape. It is composed of tar paper, asphalt,
gravel, and foam Insulation. It is a dark brown to black and has a slight hydrocarbon
odor. It Is generated from replacing worn or damaged roofs. Existing wastestream on NOR.
273630
409 Other non-halogenated organic solids
Contain Store Area 005 008
1 Onslte-process/servlce

01254891 1 Active 01/20/94 On/Off No
Description from Generator: Floorsweep is a brown/red saw dust with a hydocarbon odor. Floorsweep is generated as a

result of dust and dirt control from floor sweeping activities. Existing wastestream.
279760
489 Petroleum contaminated solids
Contain Store Area . 005 008
1 Onslte-process/servlce

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

01273071 1 Active 01/20/94 On/Off No
Description from Generator: Metal Grinding waste (dry) are powdery brown/black metal fines. It Is generated from the

various types of grinding equipment utilized In the machine shops, and field locations for
smoothing and finishing metal surfaces. It also Includes welding slag that Is chipped or
ground from surface welds, and boiler rust from the surface preparation of boiler tubes.
Thes machining operations use no coolant, oils, solvents, or degreasers. First generated
December 1993.
307 Metal scale, filings, or scrap
Contain Store Area 005
1 Onslte-process/servlce

Form Code:
Current Management Units:

* Origin Codes:

01284091 1 Active 01/20/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Asbestos roofing material with Asphalt varies In size and shape. It is dark brown to black
and has a slight hydrocarbon odor. Spent roofing material is generated from replacing
worn or damaged roofs. Existing wastestream.
170750
409 Other non-halogenated organic solids
Contain Store Area 005

01294091 1 Active 03/20/96 On/Off No No
Description from Generator: Paint waste debris Is comprised of used plastic & fabric drop cloths, contam. rags,

filters, stir sticks & brushes.
409 Other non-halogenated organic solids
Contain Store Area 005
1 Onslte-process/servlce

Form Code:
Current Management Units:

* Origin Codes:
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01310031 1 Active 06/02/94 On/Off No
Description from Generator: Expired shelf life and off-specification laboratory chemicals used for chemical analyses

and small volume of miscellaneous waste. None of these materials exhibit the
characteristics of hazardous waste. First generated May. 1994.
003 Mixed lab packs
Contain Store Area 005
1 Onslte-process/servlce

Form Code:
Current Management Units:

* Origin Codes:

01403091 1 Active 06/18/96 On/Off No No
Description from Generator: Used carbon zinc batteries that are

expired. 1st gen. Feb 96
309 Batteries or battery parts, casings, cores
Contain Store Area 005
1 Onslte-process/servlce

removed from service when their useful life has

Form Code:
Current Management Units:

* Origin Codes:

01504891 1 Active
183230

Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

On/Off No

Hydrocarbon contaminated rags/Absorbent material; Maintenance related activities.
Existing wastestream on notice of registration.
183230
489 Petroleum contaminated solids
Contain Store Area 005
1 Onslte-process/servlce 2 S p i l l clean-up

01552011 1 Active 06/O8/93 On/Off No
Description from Generator: Class 1 non-haz. spent solvent; ini t i a l generation-. 4/93

Form Code: 201 Concentrated solvent-water solution
Current Management Units: Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce

01604031 1 Active 09/20/95 On/dff No No
Description from Generator: Spent polymer Is a liquid product with ahydrocarbon odor which becomes a waste when it

becomes too old and solidifies.
403 Solid resins or polymerized organlcs
Contain Store Area 005
1 Onslte-process/servlce

Form Code:
Current Management Units:

* Origin Codes:

02003072 2 Active 01/20/94 On/Off No
Description from Generator: Boiler and air preheater rust w i l l be small to large particles, red or brown in color,

with slight to no odor. This waste Is generated when vacuum ducts, air preheater, boiler
and boiler furnace are cleaned during maintenance activities. Existing wastestream oh
NOR

Refers to waste code (6): 271430
Form Code: 307 Metal scale, filings, or scrap

Current Management Units: Contain Store Area 005 008
• Origin Codes: 1 Onslte-process/servlce
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O2013902 2 Active 06/02/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No No
Construction Debris Is made up of various non-Inert debris form construction/renovation
activities such as rock, brick, concrete, dirt and certain plastics and rubber, which meet
the Class 2 classification criteria. Existing wastestream. May Include used asphalt, and
spent roofing material.
273630
390 Non-haz concrete, cement, construction debris
Contain Store Area 008
1 Onslte-process/servlce

02025192 2 Active 01/20/94
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No No
cooling Tower Sludge is a semi sol Id material with a lid or noodor. The sludge typically
has a light color. This sludge Is generated in the cooling towers when salts/solids
precipitate from water. Solid settle In the bottom and form a sludge. Periodically, the
sludge is cleaned out. Existing wastestream on NOR.
240540
519 Other inorganic sludges
None
1 Onslte-process/servlce

02033082 2 Active 01/20/94 On/Off No
Description from Generator: Class 2 empty metal containers that are 5 gallons or greater and meet all requirements of

a Class 2 empty container (31 TAC 335.508(20). This waste Is generated by general plant
operations and maintenance activities. Existing wastestream on Notice of Registration.
270504
308 Empty or crushed metal drums or containers
Contain Store Area 005 008

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Class 2 fiber or plastic containers that are 5 gallons or greater and meet all

(31 TAC 335.508(2)).

02044062 2 Active 01/20/94 On/Off
Description from Generator . . . . . . .

requirements of a Class 2 empty container
general plant operations and maintenance activities.
Registration.
270504
406 Empty fiber or plastic containers
Contain Store Area 005 008
1 Onslte-process/servlce

This waste Is generated by
Existing wastestream on Notice of

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

02053012 2 Active 01/20/94 On/Off No
Description from Generator: Mineral oil contaminated soil (Class 2) contains less than one ppm PCBs. The soil has an

oily hydrocarbon odor and the color varies from light brown to black. This waste has been
generated by ail spill cleanup activities. It Is conprlsed of soil with hydrocarbons
present at levels below 1500 ppm. Existing wastestream on NOR.
301 Soil contaminated with organIcs
Contain Store Area 005 008
2 Spill clean-up

Form Code:
Current Management Units:

* Origin Codes:
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02063192 2 Active 01/20/94 On No
Description from Generator: Class 2 blast Grit Is dry blast media contaminated with rust, debris, and paint chips.

There is no apparent odor to the waste and It Is from light tan to black In color.
Various suface prepatlon methods require that the surface be stripped of all existing
rust, debris, and dried paint. One method of surface preparation utilizes blasting the
surface with particles. This material can be used only once and then it must be
discarded. Esistlng waste stream on NOR.

Refers to waste code (6): 273280
Form Code: 319 Other waste Inorganic solids

Current Management Units: Contain Store Area 005 008
* Origin Codes: 1 Onslte-process/servlce

02074092 2 Active On/Off No
273630

Description from Generator: Clothing and personal protective equipment
Refers to waste code (6): 273630

Form Code: 409 Other non-halogenated organic solids
Current Management Units: Boiler 004

Landfill 001
Contain Store Area 005

* Origin Codes: 1 Onslte-process/servlce

02083072 2 Active 01/20/94 On/Off No
Description from Generator: Class 2 Paint chips and Rust w i l l be small to large particles, red or brown In color, with

slight to no odor. This waste Is generated during general maintenance activities.
Existing wastestream.

Refers to waste code (6): 273280
Form Code: 307 Metal scale, filings, or scrap

Current Management Units: Contain Store Area 005 008
* Origin Codes: 1 Onslte-process/servlce

02099022 2 Active 01/20/94 On/Off No
Description from Generator: General miscellaneous plant trash Includes items such as office trash paper, cardboard,

food wrappings, etc.. discarded packaging of nonhazardous materials (paper, plastic, etc.)
and other misc. debris. This waste is generated during nonhazardous activities which
include debris from typing (paper), snack bar operation (food wrappings and discarded
food), warehouse operations (noncontaminated packing) and the like. Existing wastestream
on NOR.

Refers to waste code (6): 27976O
Form Code: 902 Supplemental plant production refuse

Current Management Units: Contain Store Area 008
* Origin Codes: 1 Onslte-process/servlce



IHW020 *** TEXAS NATURAL RESOURCE CONSERVATION COMMISSION ***
Notice of Registration

Industrial and Hazardous Waste

Page:
Date:

17
07/02/96

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
****** Active Wastes ******

Managed
Ons He/
Offslte

Radio-
active

TNRCC Audit
Complete

02104032 2
Description from Generator:

Active 01/20/94 On/Off No

Form Code:
Current Management Units:

* Origin Codes:

Spent resin beads vary as to physical appearance depending upon the type of resin used.
The makeup demineraltzer treats well water and/or surface water for boiler use by removing
minerals by an Ion exchange method. The Ion exchange process consists of catlonlc,
anlonlc and mixed bed (catlonlc & anlonlc) exchangers. The catlonlc exchanger removes
cations from the water and replaces them with hydrogen Ions. The anlonlc exchanger removes
antons from the water and replaces them with hydroxide ions (OH). The efficiency of anion
removal (especially silicates) Is Increased by mixing some cation resin with the anion
resin. There Is about 2.5 times as much anion resin as cation resin In the mixed bed
exchanger. The mixed bed Is primarily an anion unit. A synthetic resin of plastic beads
Is used for ion exchange. The resin w i l l hold Ions In chemical combination then gives
them up in exchange for ions with a stronger charge. A sulfuric acid solution removes the
cations from the cation resin and puts hydrogen ions back on the resin. A sodium
hydroxide (caustic) solution removes the anIons from the anIons resin and puts hydroxide
Ions back on the resin. The waste is generated when spent demineralizer regenerant beads
are removed and replaced with fresh resin beads. Existing waste stream on NOR.
403 Solid resins or polymerized organics
Contain Store Area COS 008
1 Onslte-process/servlce

02112192 2 Active 01/20/94 On/Off
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

No
Spent Activated alumina is made up of white, marble-sized, spheres that have not
discernible odor. Alumina is used In as a dessleant In air dryers to assist in removing
moisture from the air used in Instrumentation. After this material is spent, it Is
collected and sent for disposal. Exlssting wastestream on NOR.
219 Other organic liquids
Contain Store Area 005 008
1 Onslte-process/servlce

Active02133192 2
170300

Description from Generator
Refers to waste code (6)

On/Off No

Current Management

Spent refractory material
170300

Form Code: 319 Other waste Inorganic solids
ent Units: Landfill"- 001

005 008
Origin Codes:

Contain Store Area
1 Onslte-process/servlce

02153912 2 Active 05/03/95 On No No
Description from Generator: Water treatment sludge Is It. brown to to tan in color. It Is gener. when sludge from the

thickeners Is dewatered.
Form Code: 391 Nonhaz dewatered wastewater treat sludge (Inorg)

Current Management Units: Landfill ..,, 001
* Origin Codes: 1 Onslte-process/servlce



IHW020 *** TEXAS NATURAL RESOURCE CONSERVATION COMMISSION *** Page: 18
Notice of Registration Date: 07/02/96

Industrial and Hazardous Waste
31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
****** Active Wastes *

Managed
Onsite/
Offslte

Radio-
active

TNRCC Audit
Complete

02166082 2 Active 01/20/94 On/Off No
Description from Generator: Sanitary waste water treatment sludge is a brown/black sludge from the sewage treatment

system. It is generated from removing the sludge from the sanitary treatment system. It
is a combination of biological solids and water from the sanitary sewage treatment
process. First generated approximately February, 1994.

Form Code: 608 Sewage or other untreated biological sludge (org.)
Current Management Units: WWTP 011

* Origin Codes: 1 Onslte-process/servlce

02174882 2 Active 01/20/94 On/Off No
Description from Generator: Creosote treated wood w i l l Include pieces of cylindrical poles, cross-arms, railroad ties,

etc. These pieces w i l l vary In size and shape and color. The wood may have a strong
cresoI/creosote odor. This waste is primarily generated from replacing u t i l i t y poles but
may also, at times, be generated during construction/renovation activities. Existing
wastestream on NOR.

Form Code: 488 Wood debris
Current Management Units: Contain Store Area 008

* Origin Codes: 1 Onslte-process/servlce 2 Spill clean-up

02183012 2 Active 01/20/94 On/Off No
Description from Generator: Hydrocarbon contaminated soil Is contaminated with petroleum based oils and fuels. The

soil has an oily hydrocarbon odor and the color varies from light brown to black. This
waste has been generated by spill cleanup activities or by underground storage tank
construction/remediation projects. Total Petroleum Hydrocarbon is less than 1500 ppm.
Existing wastestream on NOR.

Form Code: 301 Soil contaminated with organIcs
Current Management Units: Contain Store Area 005 008

* Origin Codes: 2 Spill clean-up

02225192 2 Active 01/20/94 On/Off No
Description from Generator: Chemical Waste Treatment System Sludge is a semi-solid material with a mild or no odor.

The sludge typically has a light color. This sludge Is generated in the chemical waste
water treatment system tanks when salts/solids precipitate from water. Solids settle In
the bottom and form a sludge. Periodically, the sludge is cleaned out. Existing waste
stream.'

Refers to waste code (6): 240150
Form Code: 519 Other inorganic sludges

Current Management Units: Landfill 001
Tank (Surface) 007

* Origin Codes:

02303042 2 Active 01/20/94 On No



IHW020

31631 Houston Lighting & Power
Unit Unit
Number Type

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

Unit Date of Classes of Waste Unit Unit # Regulatory
Status Status Managed in Unit Permit on Status

OnsHe / Offslte Number Permit
Bottom ash is a solid, dark, gray to black, moist, granular material with no odor. Bottom
ash Is a by-product of coal combustion. THe input streams are coal and air. The coal Is
stored in piles prior to burning. To control dust, these coal piles are sprayed w i t h a
chemical foam. The coal is then crushed to facilitate the physical separation of pyrites.
The coal Is then burned In the furnace at temperatures In excess of 2000 degrees F. The
bottom ash exits the bottom of the furnace and Is combined with the separated pyrites and
then mixed with water and "SLUICED" over to the waste handling area. The mixture Is
dewatered on vacuum filters prior to placement In the on-site landfill. Existing
wastestream on the NOR.
270270
304 Other "dry" ash, slag, or thermal Inorgan. residue
tandfill 001
1 Onsite-process/service

Page: 19
Date: 07/02/96

Deed Recording
Needed/Date

02323042 2 Active 01/20/94 On
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

No
Fly ash Is a solid, tan to light brown, dry. fine grain with no odor. Fly ash Is a
by-product of coal combustion. The input streams are coal and air. The coal is stored In
piles prior to burning. To control dust, these coal piles are sprayed with a chemical
foam. The coal Is then burned in the furnace at temperatures in excess of 2000 degrees F.
The fly ash exits the top of the furnace. The fly ash is collected In the baghouse and
then transferred in a dry form over to the waste handling area. The fly ash is disposed
of in on-site landfills. Existing wastestream on NOR.
304 Other "dry" ash, slag, or thermal Inorgan. residue
Landfill .-* 001
1 Onslte-process/servlce

02333042 2 Active 01/20/94 On
Description from Generator:

No No

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

Coal fly ash mixed with flue gas desulfurization (FGD) scrubber sludge is a solid, tan to
light brown, moist, fine grain material with no odor. FGD scrubber sludge is a by-product
of coal combustion. Input streams are lignite, air, & limestone slurry. Coal is stored
in piles prior to burning. To constrol dust, coal piles are sprayed with chemical foam.
Coal is them burned in furnace at temperatures In excess of 2,000 degrees F. Gases exit
furnace at the top & are routed through baghouses for fly ash removal. Flue gases from
baghouses are then routed to the FGD unit. Flue gases are exposed to a limestone slurry.
Slurry reacts with sulfur compounds In the flue gases & binds them into solution. Sspent
slurry is mixed with fly ash prior to disposal In on-site landfill. Waste Includes
replaceable process equipment such as preheater baskets, mist eliminator abosrbers that
contain fly ash/scrubber sludge from FGD unit.
272250
304 Other "dry" ash, slag, or thermal Inorgan. residue
Landfill-. 001
1 Ons He-process/service

02411052 2 Active 06/02/94 On No



IHW020

31631 Houston Lighting & Power
Unit Unit
Number Type

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:

* Origin Codes:

Unit Date of Classes of Waste Unit Unit ff Regulatory
Status Status Managed In Unit Permit on Status

Onslte / Offslte Number Permit
A hydroxyacet1c formic acid mixture (HAF) is used for removing the iron deposits from
supercritical boilers. The acid cleaning solution Is Injected Into the boiler and
circulated for four to six hours to extract metal deposits. The acid cleaning solution 1s
rinsed with approximately two boiler volumes of demineralized water to displace the acid
solution. The next step Is the addition of ammonia and hydrazine to the circulating
water. The water is reheated to 200 degrees F and maintained as an oxygen removal and
passivation (oxide protective coating) step. The final step is to flush the boiler with
approximately one boiler volume of demineralized water. The organic acid metal cleaning
waste and associated flushes are drained from the boiler to concrete tanks where it is
stored prior to Injection In one of the facility's boilers or is treated and discharged
via an EPA/TNRCC wastewater discharge permit requirement. HAF organic add metal cleaning
waste is comprised of hydroxyacetic/formlc acid, hydrazine, aqueous ammonia, and
demineralized water. The waste also Includes any iron deposits that have been removed
from the boiler during the cleaning operation. Existing wastestream.
215290
105 Acidic aqueous waste
Boiler O04 >
Tank (Surface) 006 007̂
1 Onslte-process/servlce

Page: 20
Date: 07/02/96

Deed Recording
Needed/Date

02421052 2 Active 06/02/94 On
Description from Generator:

No No

Refers to waste code (6):
Form Code:

Current Management Units:

* Origin Codes:

Citric organic acid metal cleaning waste is a green/black liquid with a distinct ammonia
odor. Citric acid cleaning solution Is used for removing metal deposits from drum
boilers. The citric acid cleaning Is accomplished in two stages. The boiler is filled
with demineralizer water and heated to 210 degrees F. The ammoniated citric acid is added
to the boiler water and the chemical solution soaks for 2-3 hours to extract the unwanted
iron deposits. A portion of the chemical cleaning solution is drained to allow for the
addition of the anhydrous ammonia. The boiler Is then soaked for an additional 8-10 hours
to continue removing the Iron and copper from the boiler. At the completion of the
chemical cleaning stage, the boiler Is rinsed a minimum of three times with demineralized
water. The organic acid metal cleaning waste and associated flushes are drained from the
boiler to.concrete tanks where It Is stored prior to Injection in one of the facility's
boilers or Is treated and discharged via an EPA/TNRCC wastewater discharge permit
requirement. Exist ing wastestream.
215290
105 Acidic aqueous waste
Boiler 004
Tank (Surfaced OO6 007
1 OnsHe-process/service

02441192 2 Active 06/02/94 On/Off No
Description from Generator: Floor Drain Treatment System Liquid Wastewater Is a clear liquid with l i t t l e to no odor.

This wastewater is generated as a result of collecting drainage and runoff water within
the power plant area. In general, the floor drains are located in work locations where
potential oil spillage could occur, and equipment operation areas. The floor drains also
serve as a containment mechanism for containing contaminated rainwater runoff. All floor
drain treatment system liquid Is routed through the facility's oil/water separator and
settling Oasin before being discharged through a permitted TNRCC/EPA NPDES outfall.
119 Other inorganic liquids
Tank - 012

Form Code:
Current Management Units:

Refer to 40 CFR Part 261 for Descriptions of EPA Hazardous Waste Numbers.



IHW020

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
•**•*« Active Wastes ******

Managed
Ons He/
Offsite

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION **»
Notice of Registration

Industrial and Hazardous Waste

Radio- TNRCC Audit
active Complete

Page:
Date;

21
07/02/96

* Origin Codes: 3 From non-haz waste mgmt

02475192 2 Active 06/02/94 On/Off
Description from Generator:

Refers to waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

No
Organic Acid Cleaning Sludge is brown/black semi sol id material with a mild odor. Organic
sludge Is made up of solids generated during the organic acid cleaning of the boilers.
When the spent organic acids are sent to the organic ponds, the solids settle In the ponds
and form a sludge. Periodically, the sludge from the pond is removed. Existing
wastestream.
248990
519 Other Inorganic sludges
Tank (Surface) 006 OOf
1 Onslte-process/servlce

02513192 2 Active 04/03/95 On/Off No
Description from Generator: Cooling Tower F i l l varies In shape, size, with a mild odor. This waste Is generated as a

result of replacing worn cooling tower f i l l due to sediment buildup. First generated
March 1995.
319 Other waste Inorganic solids
Landf IIP 001 •>
Contain Store Area 008
1 Onslte-process/servlce

Form Code:
Current Management Units:

* Origin Codes:

02551142 2 Active 06/02/94 On/Off No
Description from Generator: Demineralizer regenerant wastewater is typically a colorless liquid occasionally having a

milky appearance or a slight reddish or blue-green tint. Demineralizer regenerant
wastewater Is generated as a result of "cleaning" anion and cation resins used In water
treatment systems at power plants. The regeneration process involves numerous steps in
the entire regeneration "train," many on which are fresh water "flushes or rinses" of the
resins to remove solution of sulfuric acid and or sodium hydroxide used In the "cleaning"
(mineral displacement) process. The management of demineralizer regenerant wastewater
(all wastewater from the regeneration process) typically involves initial collection in a
sump or basin where neutralization begins. Typically, these sumps/basins are ancillary to
on-site elementary neutralization units and/or wastewater treatment units which are exempt
from the RCRA permit requirements. This wastestream is also exempt from TNRCC waste
generation fee requirements, but subject to the NPDES/wastewater discharge permit
requirements. A grab sample of the commingled wastewater form the regeneration process
indicates that the wastewater is a Class 2 non-hazardous waste. This is not a new
wastestream but part of an ongoing wastewater treatment process.
114 Other aqueous waste with tow dissolved solids
Tank (Surface) 006 007
1 Onslte-process/servlce ^

Form Code:
Current Management Units:

* Origin Codes:

02604092 2 Active 06/02/94 On/Off No
Description from Generator: 100X Medical Waste (wastes associated with first aid station, medical emegendes, or other

non-surgical medical treatment)
Form Code: 409 Other non-halogenated organic solids

Current Management Units: Contain Store Area 005
* Origin Codes: 1 OnsHe-process/service



IHW020

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code

Active Wastes ******

Managed
Ons He/
Offslte

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION ***
Notice of Registration

Industrial and Hazardous Waste

Radio- TNRCC Audit
active Complete

Page:
Date:

22
07/02/96

03003903 3 Active 06/02/94 On
Description from Generator:

Refers to .waste code (6):
Form Code:

Current Management Units:
* Origin Codes:

Yes
Class 3 Construction Debris Is made up of various Inert and essentially Insoluble debris
from construction/renovation activities such as rock, brick, glass, dirt, and certain
plastics and rubber, which meet the Class 3 classification criteria.
370510
390 Non-haz concrete, cement, construction debris
Landfill 002
1 Onslte-process/servlce

0501203H H Active 01/20/94 Off
Description from Generator:

Refers to waste code (6):
Form Code:

EPA Hazardous Waste Numbers:
Current Management Units:

* Origin Codes:
* Source Codes:

* Measurement Points:
* SIC Codes:

No No
Waste Naphtha could vary from amber color to dark grey/black. Typically, It has a strong
hydrocarbon/sol vent odor. Waste naphtha is spent Safety Kleen. The waste is generated
through the maintenance and cleaning/degreaslng of various machinery, tools, and metal
parts, etc. Existing waste on Notice of Registration.
990001
203 Non-halogenated solvent
0001 0006 D008 D018 D035 0039 DO40
None
1 Onslte-process/servlce
A19 Other cleaning and degreasing
1 Before mixing
4911 Electric Services

173880 1 Active
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

On/Off
PCB CAPACITOR

Contain Store Area

No

003

179430 1 Active
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

On/Off No
PCB CONTAMINATED SOLIDS

Contain Store Area 003

270131 2 Active
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

On No
DEMINERALIZER RESIN BEADS. SPENT

Landfill 001

271250 2 Active 03/11/93 On/Off No
Description from Generator: SPENT ACTIVATED ALUMINA

Form Code:
Current Management Units: Contain Store Area 005

* Origin Codes:



IHW020

31631
Texas Waste
Waste Class
Code
•••••* Active Wastes ••***•

Houston Lighting & Power
Status Date of

Status
Managed
Ons He/
Offslte

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION ***
Notice of Registration

Industrial and Hazardous Waste

Radio- TNRCC Audit
active Complete

Page: 23
Date: 07/02/96

280440 2 Active
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

On/Off
GREASE

Contain Store Area

No

005

283230 2 Active
Description from Generator:

Form Code:
Current Management Units:

* Origin Codes:

On/Off No
Hydrocarbon contaminated rags/absorbent material

Contain Store Area 005

285500 2 Active 03/11/93 On/Off No
Description from Generator: CREOSOTE TREATED MOOD

Form Code:
Current Management Units: Contain Store Area 008

* Origin Codes:

903070 H Active
Description from Generator:

Form Code:
EPA Hazardous Waste Numbers:

Current Management Units:
* Origin Ootfes:

On No
METAL CLERKING WASTE, INORGANIC

0002
Tank (Surf 006 007..

903860 H Active
Description from Generator:

Form Code:
EPA Hazardous Waste Mutters:

Current Management Units:
• Origin Codes:
* Source Codes:

* SIC Codes:

On/Off No No
PHOSPHATE CLEANING SOLUTION
119 Other inorganic liquids
0002
Tank 010
Contain Store Area 005
1 Onslte-process/servlce
A19 Other cleaning and degreasing
4911 Electric Services

910110 H Active
Description from Generator:

Form Code:
EPA Hazardous Waste Numbers:

Current Management TOTtS:
* Origin Codes:
* Source Codes:

* SIC Codes:

No NoOn/Off
PAINT THINNER
211 Paint thinner or petroleum distillates
9001 0035 F003 FOO5

-Contain Store Area 006
1 Onslte-process/servlce
A21 Painting
4911 Electric Services



IHW020

31631 Houston Lighting & Power
Texas Waste Status Date of
Waste Class Status
Code
****** Active Wastes •••***

Managed
Onslte/
Offslte

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Radio- TNRCC Audit
active Complete

Page:
Date:

24
07/02/96

972210 H Active 03/11/93 On/Off No
Description from Generator:

Form Code:
EPA Hazardous Waste Numbers:

Current Management Units:
* Origin Codes:
* Source Codes:

• SIC Codes:

No
MERCURY VAPOR LAMPS
319 Other waste inorganic solids
D008
Contain Store Area 005
1 Onstte-process/service
A99 Other
4911 Electric Services

* The first value Is considered the primary value (e.g. primary origin code).
As of 06/18/1996. the next unasslgned sequence number for WASTES is 0502.

Refer to 40 CFR Part 261 for Descriptions of EPA Hazardous Waste Numbers.
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31631 Houston Lighting & Power

*** TEXAS NATURAL RESOURCE CONSERVATION COMMISSION ***
Notice of Registration

Industrial and Hazardous Waste

Page:
Date:

25
07/02/96

Unit
Number

** 'Act

Unit
Type

ive' 8. 'Closure Pending'

Unit
Status

Units **

Date of
Status

Classes
Managed
Onsite /

of Waste
in Unit
Offslte

Unit
Permit
Number

Unit #
on
Permit

Regulatory
Status

Deed Recording
Needed/Date

001 Landfill
System Types:
Wastes Currently Managed in Unit:

Active 11/01/79 2/ NA NA NA Yes/04/01/90

02074092 Clothing a
02315112 Flue Gas D
240540 INORGANIC
272250 ASH, FLY,

02133192 Spent refr
02323042 Fly ash is
248990 ORGANIC CO
273280 SANDBLASTI

02153912 Water trea
02333042 Coal fly a
270131 DEMINERALI

02225192 Chemical W
02513192 Cooling To
270270 Bottom Ash

02303042 Bottom ash
240150 WATER TREA
271430 Preheater

002 Landfill
System Types:
Wastes Currently Managed in Unit;

003 Contain Store Area
System Types: 141 Storage
Biennial System Regulatory Status:
Wastes Currently Managed In Unit:

004 Boiler
System Types:
Wastes Currently Managed in Unit:
Wastes Previously Managed In Unit:

005 Contain Store Area

Active 11/01/79 3 H/ NA

0035 110H Unused pro 03003903 Class 3 Co

Active 04/01/80 M NA

Regulatory status unknown
173880 PCB CAP AC I 179430 PCB CONTAM

Active 2/ NA

02074092 Clothing a 02411052 A hydroxya
02133192

Active 1 2 H/ NA

NA

370510

NA

NA

02421052

NA

NA

CONSTRUCT I

NA

NA

Citric org 215290 METAL CLEA

NA RCRA Pmt Exempt - Accumulation Time

Yes/ B̂

NA /

Yes/

NA /
Description from Company: Drum storage area
System Types: 141 Storage
Biennial System Regulatory Status:
Wastes Currently Managed in Unit:

Regulatory status unknown

Wastes Previously Managed In Unit

00013 19H Hazardous
00091 17H Discarded
0014101H Machine co
0030409H Paint wast
01054091 Used Aspha
01133081 RCRA empty
01202061 Waste oil
01284091 Asbestos r
01552011 Class 1 no
02053012 Mineral oi
02112192 Spent Acti
108320 ANTIFREEZE
170750 ASBESTOS
180440 GREASE
283230 Hydrocarbo
910110 PAINT THIN
916510 Caustic pa
976330 SODIUM HYD
980370 ASPHALT
1 10480

0005409H solvent co
OO10219H Waste Dies
00153 19H Mercury Co
0050 119H Waste Bari
01061191 Gasoline c
01144061 RCRA empty
01223071 Paint Chip
01294091 Paint wast
01604031 Spent poly
02063192 Class 2 bl
02133192 Spent refr
109710 OIL, CUTTI
172870 OIL FILTER
210450 OIL, WASTE
900490 BARIUM CHL
910650 PAINT WAST
917240 ACETONE AN
977750 DIESEL CON
990001 WASTE PETR

0006204H Spent solv
0011219H Waste gaso
0017003H Expired sh
01023021 Dibasic Ac
01083011 Mineral o<
01172961 Spent Ant 1
01234091 spent roof
01310031 Expired sh
02003072 Boiler and
02074092 Clothing a
02183012 Hydrocarbo
11O450 OIL, WASTE
175240 PHOSPHATES
271250 SPENT ACTI
902640 HYDRAZINE
912520 MERCURY, L
918380 Gasol tne c
978850 MERCURY CO

OO07307H Paint Chip
OO12117H This waste
0020409H Paint Wast
01031191 Diesel con
01093191 Class 1 Bl
01182191 EHC (Elect
01254891 Floor sweep
01403091 Used carbo
02033082 Class 2 em
02083072 Class 2 Pa
02494092 Paint wast
119000 EHC Fluid
179360 SOIL, HYDR
273280 SANDBLASTI
903860 PHOSPHATE
912900 Diesel con
972210 MERCURY VA
979130 LEAD CONTA

0008209H Liquid pal
0013307H Metal grin
0027105H Acidic aqu
01046031 Floor Oral
01103101 Used f l l t e
01194091 Waste grea
01273071 Metal Grin
01504891 Hydrocarbo
02044062 Class 2 fl
02104032 Spent res)
02604092 100% Medic
152920 TANK BOTTO
179450 RCRA EMPTY
280440 GREASE
910100 SOLVENTS.
914280 ISOPROPANO
973280 SANDBLASTI
979740 PAINT, DRY



IHW020 TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Notice of Registration

Industrial and Hazardous Waste

Page:
Date:

26
07/02/96

31631 Houston
Unit Unit
Number Type

** 'Active' &

Lighting

'Closure

& Power

Pending'

Unit
Status

Units **

Date of
Status

Classes
Managed
Onslte

of Waste
1n Unit

/ Offslte

Unit
Permit
Number

Unit #
on
Permit

Regulatory
Status

Deed Recording
Needed/Date

006 Tank (Surface) Active 08/01/84 1 2 H/ NA NA NA
Description from Company: Clarification & neutralization permitted effluent treatment unit
System Types: 121 Neutralization only
Biennial System Regulatory Status: Regulatory status unknown
Wastes Currently Managed in Unit: 0003105H Demlnerall 000411OH Deminerali 01121191 Phosphate

02475192 Organic Ac 02551142 Demlnerall 902560 WASTEWATER

RCRA Pmt Exempt-W.W.T. NA /

02411052 A hydroxya 02421052 Citric org
902570 WASTEWATER 903070 METAL CLEA

007 Tank (Surface)
Description from Company.
System Types:
Biennial System Regulatory Status:
Wastes Currently Managed in Unit:

Active 2 H/ NA NA NA
Clarification & neutralization permitted effluent treatment unit

Regulatory status unknown
0003105H Demlnerall 0004110H Demlnerall
02475192 Organic Ac 02551142 Demlnerall

02225192 Chemical W
902560 WASTEWATER

02411052 A hydroxya
902570 WASTEWATER

NA /

02421052 Citric org
903070 METAL CLEA

008 Contain Store Area
Description from Company: BINS
System Types:
Wastes Currently Managed in Unit:

Wastes Previously Managed Jn Unit: 02074092

Active

0001319H Hazardous
01234091 spent roof
02044062 Class 2 fl
02104032 Spent resi
02513192 Cooling To
279760 PLANT REFU

1 2 H/ NA

01093191 Class 1 Bl
01254891 Floorsweep
02053012 Mineral ol
02112192 Spent Acti
170750 ASBESTOS
285500 CREOSOTE T

NA NA

01133081 RCRA empty
02003072 Boiler and
02063192 Class 2 bl
02133192 Spent refr
179360 SOIL, HYDR
973280 SANDBLASTI

01144061 RCRA empty 01223071
02013902 Construct 1 02033082
02083072 Class 2 Pa 02099022
02174882 Creosote t 02183012
179450 RCRA EMPTY 270504

NA /

Paint Chip
Class 2 em
General ml
Hydrocarbo
CONTAINERS

009 Land Treatment
Description from Company:

Active
The diked containment
used for land farming

System Types: 131 Land treatment/app11catlon/farming
Wastes Currently Managed In Unit: 179360 SOIL. HYDR
Wastes Previously Managed in Unit: 01284091

06/08/93 1/ NA NA NA Non-Hazardous Regulated
structure surrounding the fuel oil storage tank w i l l be

NA /

010 Tank Active 01/20/94
Description from Company: 90 Day Storage Tank
System Types: 141 Storage
Wastes Currently Managed in Unit: 00251O5H Hydroclori

1 H/ NA NA NA RCRA Pmt Exempt - Accumulation Time NA /

01121191 Phosphate 903860 PHOSPHATE

Oil WWTP Active 01/20/94
Description from Company: Sanitary Waste Water Unit
System Types: 081 Biological treatment
Wastes Currently Managed In Unit: 02166082 Sanitary w

2/ NA NA NA Non-Hazardous Regulated NA /
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Page: 27
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Unit Unit
Number Type

•* 'Active' & 'Closure Pending'

Unit
Status

Units **

Date of
Status

Classes of Waste
Managed in Unit
Ons He / Offslte

Unit
Permit
Number

Unit #
on
Permit

Regulatory
Status

Deed Recording
Needed/Date

012 Tank Active 06/O2/94 1 2/ NA
Description from Company: Oil/Water Separator (located north of unit 4)
System Types: 124 Phase separation
Wastes Currently Managed In Unit: 01046031 Floor Oral 01202061 Waste oil

NA NA Non-Hazardous Regulated NA /

02441192 Floor Oral

014 Tank Active 06/02/94 I/ NA
Description from Company: Waste Oil Storage Tank (located 1n the HWSA)
System Types: 141 Storage
Wastes Currently Managed In Unit: 01202061 Waste oil

NA NA Non-Hazardous Regulated NA /

015 Tank Active 06/02/94 I/ NA
Description from Company: Waste Oil Storage Tank (located east of JTM garage)
System Types: 141 Storage
Wastes Currently Managed In Unit: 01202061 Waste oil

NA NA Non-Hazardous Regulated NA /

016 Tank Active 06/02/94 I/ NA
Description from Company: Waste Oil Storage Tank (former UFI garage)
System Types: 141 Storage
Wastes Currently Managed in Unit: 01202061 Waste oil

NA NA Non-Hazardous Regulated NA /

As of 06/18/1996, the next unasslgned sequence number for UNITS Is 017.
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Industrial and Hazardous Waste

Houston Lighting & Power

Page:
Date:

28
07/02/96

Wastes

Waste
Code

** Active Wastes **
0001319H
0003105H
0004110H
0005409H
0006204H
OO07307H
0008209H
0009117H
0010219H
0011219H
OO12117H
0013307H
OO14101H
0015319H
0017003H
OO20409H
0025105H
0027105H
0030409H
O035110H
OO50119H
01013111
01023021
01031191
01046031
01054091
01061191
01073011
01083011
01093191
01103101
01121191
01133081
01144061
01172961
01182191
01194091
01202061
01223071
01234091
01254891
01273071
01284091
01294091
01310031
01403091
01504891
01552011
01604031
020O3072

Waste Description NOR
Page

Hazardous Blast Grit Is dry blast media contaminat 2
Demineralizer Acid Regenerant Wastewater is typica 2
Demineralizer base regenerant wastewater is typica 3
solvent contaminated rags are rags contaminated wl 3
Spent solvent Is a clear and colorless to dark gra 4
Paint Chips and Rust (Hazardous) w i l l be small to 4
Liquid paint waste includes unused paint that has 4
Discarded Instruments containing mercury. Existln 5
Waste Diesel Is a liquid with either one or two vi 5
Waste gasoline is a liquid with either one or two 5
This waste Is elemental mercury that has been dral 6
Metal grinding waste is powdery brown/black metal 6
Machine coolant is a liquid which is composed of w 6
Mercury Contaminated Debris Is dirt, debris, sorbe 7
Expired shelf life & off-spec, lab chemicals 7
Paint Waste, solid Includes dry, unused paint that 7
Hydroclorlc acid cleaning solution is used for r 8
Acidic aqueous waste is unused product such as hyd 8
Paint waste debris is comprised of used plastic an 8
Unused product (waste corrosive liquid) primarily 8
Waste Barium chloride Solution is a dark, opaque 1 9
Asbestos Is a solid material white to gray In colo 9
Dibasic Acid contaminated material Is generated as 9
Diesel contaminated with water (Classs 1) is prima 9
Floor Drain Treatment System Sludge is a dark, thi 10
Used Asphalt is a solid, brown to black material w 10
Gasoline contaminated with water (Class 1) is prim 10
Hydrocarbon contaminated soil is contaminated with 10
Mineral oil contaminated soil (< 1 ppm PCBs) has a 10
Class 1 Blast Grit Is dry blast media contaminated 11
Used filters is composed of used vehicle or machln 11
Phosphate cleaning solution is a clear to milky-wh 11
RCRA empty metal containers of all types and sizes 11
RCRA empty plastic or fiber containers of all type 11
Spent Antifreeze is a liquid with low viscosity. 12
EHC (Electric Hydraulic Control Fluid) is compose 12
Waste grease can range from a dark brown smooth ma 12
Waste oil Is used hydraulic, mineral or motor oils 12
Paint Chips and Rust (Class 1) w i l l be small to la 12
spent roofing Material varies in size and shape. 13
Floorsweep Is a brown/red saw dust with a hydocarb 13
Metal Grinding waste (dry) are powdery brown/black 13
Asbestos roofing material with Asphalt varies in s 13
Paint waste debris is comprised of used plastic & 13
Expired shelf life and off-specification laborator 14
Used carbon zinc batteries that are removed fr 14
Hydrocarbon contaminated rags/Absorbent material; 14
Class 1 non-haz. spent solvent; i n i t i a l generation 14
Spent polymer is a liquid product with ahydrocarbo 14
Boiler and air preheater rust w i l l be small to tar 14

Old Texas
Waste Code

183230
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Date:
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Index to NOR for Solid Waste Registration Number 31631 Houston Lighting & Power
for wastes and units

Wastes

Units

Waste
Code

02013902
02025192
02033082
02044062
02053012
02063192
02074092
02083072
02099022
02104032
02112192
02133192
02153912
02166082
02174882
02183012
02225192
02303042
02323042
02333042
02411052
02421052
02441192
02475192
02513192
02551142
02604092
03003903
0501203H
173880
179430
270131
271250
280440
283230
285500
903070
903860
910110
972210

Unit
Sequence
Number

Waste Description

Construction Debris is made up of various non-lner
cooling Tower Sludge is a semisolid material with
Class 2 empty metal containers that are 5 gallons
Class 2 fiber or plastic containers that are 5 gal
Mineral oil contaminated soil (Class 2) contains 1
Class 2 blast Grit is dry blast media contaminated
Clothing and personal protective equipment
Class 2 Paint chips and Rust w i l l be small to larg
General miscellaneous plant trash Includes items s
Spent resin beads vary as to physical appearance d
Spent Activated alumina Is made up of white, marbl
Spent refractory material
Water treatment sludge Is It. brown to to tan In
Sanitary waste water treatment sludge is a brown/b
Creosote treated wood w i l l include pieces of cylin
Hydrocarbon contaminated soil is contaminated with
Chemical Waste Treatment System Sludge Is a semi-s
Bottom ash Is a solid, dark, gray to black, moist,
Fly ash is a solid, tan to light brown, dry, fine
Coal fly ash mixed with flue gas desulfurization (
A hydroxyacet1c formic acid mixture (HAF) Is used
Citric organic acid metal cleaning waste is a gree
Floor Drain Treatment System Liquid Wastewater is
Organic Acid Cleaning Sludge Is brown/black semi so
Cooling Tower F i l l varies In shape, size, with a m
Demineralizer regenerant wastewater is typically a
100% Medical Waste (wastes associated with first a
Class 3 Construction Debris is made up of various
Waste Naphtha could vary from amber color to dark
PCB CAPACITOR
PCB CONTAMINATED SOLIDS
DEMINERALIZER RESIN BEADS. SPENT
SPENT ACTIVATED ALUMINA
GREASE
Hydrocarbon contaminated rags/absorbent material
CREOSOTE TREATED WOOD
METAL CLEANING WASTE, INORGANIC
PHOSPHATE CLEANING SOLUTION
PAINT THINNER
MERCURY VAPOR LAMPS

Unit Description

** Active and Closure Pending Units
001
OO2
003
004

NOR
Page

15
15
15
15
15
16
16
16
16
17
17
17
17
18
18
18
18
18
19
19
19
20
20
21
21
21
21
22
22
22
22
22
22
23
23
23
23
23
23
24

Old Texas
Waste Code

273630

170300

NOR
Page

25
25
25
25
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Industrial and Hazardous Waste

Index to NOR for Solid Waste Registration Number 31631 Houston Lighting & Power
for wastes and units

Units

Unit UnH Description NOR
Sequence Page
Number

005 Drum storage area 25
006 Clarification & neutralization permitted effluent 26
007 Clarification & neutralization permitted effluent 26
008 BINS 26
009 The diked containment structure surrounding the fu 26
010 90 Day Storage Tank 26
011 Sanitary Waste Water Unit 26
012 Oil/Water Separator (located north of unit 4) 27
014 Waste Oil Storage Tank (located in the HWSA) 27
015 Waste Oil Storage Tank (located east of JTM garage 27
016 Waste Oil Storage Tank (former UFI garage) 27
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203

During the period beginning the effective date and lasting through the
expiration date, the permittee i» authorized to dischary* f<-am Outlall 203 -
low volume wastewater and aah transport water.

Such discharge* *hall be limited and monitored by the permittee a* specified
below:

affluent Characteristic Pisoh
Haas(Ibs/day)

Dailv Aver Daily Max

Limitation*

Daily Ava Pailv Max

Flow (MOD)
Total Suspended Solid*
Oil and Graa*e

N/A
N/A
N/A

N/A
M/A
N/A

Heport
30
15

Report
100
20

Zffluent Character1atlo

Flow (MGD)
Total Suspended Solid*
Oil and Grease

Man lto>? Lna RegulrementB
Measurement Sample
Frequency Tvae

Daily
I/Week
I/Week

Bstiaate
crab
Grab

The pH shall not be le*s than N/A standard unit* nor greater than N/A standard
units «nd shall be monitored N/A.

There «h*ll b* rvo discharge of floating solids or vicifela
trace amounts.

in other than

camples taken in compliance with the monitoring requirement* specified above
shall be taken at the following locations Outfall 203 - where oomingled waste*
are discharged from the treatment facility prior to mixing with condenser
cooling waters.

Part IZ for steam electric eubeategory definitions.



14:51 FROM HL8.P ENUIRONMENTPL TG 96216959 F.03
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OUTFALLS 303 and 403

During the period beginning the effective date and lasting through the
expiration date, the permittee i* authorised to discharge froo Outfall 303 -
low volume wastewaters (unit* 5 and 6 oily floor drainage) and outfall 403 -
low volume waatewaters (units 5 and 6 auxiliary cooling tower blowdown).

Such discharges shall be limited and monitored by the permittee a* specified
below:

Effluent Characteristic

Flow (MOD)
Total Suspended Solid*
Oil and Grease

gffluent Characteristic

Flow (MOD)
Total Suspended Solids
Oil and crease

I. Im

***•*<;
Dailv Avo

N/A
N/A
X/A

Daijy Mtfi

M/A
N/A
H/A

Monitor ino
Hv«» MX caueii L
Frequency

Daily
l/w*ek
I/Week

u.y/1
Dailv Ava Dailv Max

Report
30
15

Reou irement •
SoiuyLi:
Tvt>e

Istinate
Grab
Grab

Report
100
20

The pa ehall not be less than N/A standard units nor greater than N/A etandard
units and shall be monitored N/A.

There shall be no discharge of floating solids or visible foam in other than
trace amounts.

Samples taken in compliance with the eoniteriag requirement* specified above
shall be taken at the following location: Outfalls 303 and 403- at the point
of discharge from that low volume waste treatment system prior to mixing with
outfall 203 waters.

See Part XI for steam electric subcategory definitions.
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During the period beginning the effective date and lasting through the
sxpiration date, the permittee is authorised to discharge from Outfall 603 -
chemical metal cleaning wastes and low volume wastes.

Such discharges shall be limited and monitored by the permittee as specified
below:

Discharge Limitation*

Daily Max

Report
100
20
1
1

Affluent Characteristic

Flow (MOD)
Total Suspended Solids
Oil and Craase
Iron
Copper

Effluent Characteristic

Plow (MGD)
Total Suspended Solids
Oil and grease
iron-
Copper*

The pH shall not be leaa than N/A standard units nor greater than N/A standard
units and shall be monitored N/A.

There shall be no discharge of floating awlids or visible foam in other than
trace amounts.

Mass(lbs/day) ag/1
lv AvO

M/A
M/A
M/A
M/A
N/A

Daily Kax

M/A
M/A
M/A
X/A
N/A

Mon itor ino
Measurement
Frequency

Daily
1/Neek
I/Neck
I/weak
I/Week

Dfily Avo I

Report
30
15
a
0.5

Sample
Type

Bstimats
Grab
Grab
Crab
Grab

Samples taken in compliance with th* monitoring requirements specified above
shall be taken at the following location > Outfall 603 • where comingled was tea
are discharged prior to mixing with outfall 503 waters.

* These paramsters apply only when discharging metal cleaning wastes.

See Part II for steam electric suboategory definitions.
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OUTF>T-T-

During the period beginning the e£f**tive dat* and lasting through the
expiration oate, rhe permittee is authorl™! tw Ji*ihAi:g* frsm Outfall 703 -
Units 7 and S low volume wastswater and ash transport waters.

Such discharge* shall be limited and monitored by the permittee as specified
below:

Effluent Characteristic

Flow (MOD)
Total Suspended Solids
Oil and Grease

Limitations
Mass ( Ibs /day)

Daily Ayq Dailv Max
»o/l

Dailv AVO DailyJMas

K/A
N/A
N/A

»/*.
M/A
N/A

Report
30
15

Report
100
20

Effluent characteristic

Flow (NOT)
Total Suspended Solid*
Oil and Grease

RQ Requirements
Measurement
Frequency

Daily
I/Week
I/Week

Sampls

Estimate
Grab
Grab

the pH shall not be less than N/A standard units nor greater than N/A standard
units and shall be monitored M/A.

«b»ll b* AA discharge of floating solid* SIP visible foam in other than
trace amount*.

Samples taken in compliance with the monitoring requirements specified above
ahall be taken at the following locations outfall 703 - where the conxngiea
wastes are discharged prior to mixing with outfall 503 waters.

See Part II for steam electric suboategory definition*.
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OUTFALL 803

During the period beginning the effective date and lasting through the
expiration date, the permittee is authorized to discharge from Outfall 803 -
Units 7 and 8 low volume wutewaters.

Such discharges shall be limited and monitored by the permittee a* specif ied
below:

Effluent characterlatie

Flow (KfiD)
Total Suspended Solids
Oil and Grease

Effluent Characteristic

Flow (KGD)
Total Suspendsd Solids
Oil and Grease

eharoe Limitations
Mass(lbs/day)

Dailv Ava Dailv Max

N/A
N/A

»/»

M/A
M/A
N/A

HpQ^torina
Measurement
Frequency

Daily
I/Week
I/week

Dailv Ava Dailv Mai

Report
30
IS

Requirements
Sample

33EE

Estimate
Grab
Grab

Report
100
20

The pH shall not be less than N/A standard units nor greater than N/A standard
units and shall be monitored N/A.

There shall be no discharge of floating eolids or visible foem in other than
trace amounts.

samples taken in compliance with the monitoring requirements specified above
shall be taken at the following location: Outfall 803 - where low volume
wastes are discharged prior to mixing with outfall 203 waters*

toe Part II for steam electric subeategory definitions.
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OUTFALL 004

During the period beginning the effective date and lasting through the
expiration date, the permittee is authorised to discharge from Outfall 004 -
•torawater runoff fron units 5 through 8 ash storage area.

Such discharges shall be limited and monitored by the permittee as specified
belowt

Effluent Characteristic Discharge Limitations

Plow (MOD)
Total Suspended Solids
Oil and Grease
Selenium
selenium***
Biomonitoring

Effluent Characteristic

Flow (MOD)
Total Suspended Solids
Oil and Crease
Selenium
Siomonitoring*•

The pH shall not be lees than N/A standard units nor greater than M/A standard
units and shall be monitored N/A.

There shall be no discharge of floating solids or visible foam in other than
trace amounts.

Samples taken in compliance with the monitoring requirements specified above
shall be taken at the following looationt Outfall 004 - where stormwater
runoff from units 5 through 8 ash storage area discharges from the retention
ponds prior to discharge to Smithers take.

* When discharge occurs.
** See Part IX. Jr. Chronic biomonitoriag tests shall be performed

quarterly.
•«• Applies 36 months after the effective date of the permit.

Kass(lbs/day)
Daily Avo

N/A
N/A
N/A
N/A
0.36
N/A

Dailv Nax

N/A
M/A
M/A
M/A
0.76
N/A

Monitorino
Measursment
Frequency

Daily*
Daily*
Daily*
2 /Month*
**

mg/l unless noted
Day.y Avg Daily K*x

Report Report
30 100
IS 20

Report Report
29 ng/1 63 W/l
M/A N/A

Reou ir snvent s
sample
ZUtt

Calculated
Grab
Grab
Grab***

24-Hr. Composite
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OUTFALL DOS

During the period beginning the effective date and lasting through the
expiration date, the permittee is authorized to discharge from Outfall 005 -
Units 1 through 4 low volume wastes.

such discharges shall be limited and monitored by the permittee as specified
belowi

affluent Characteristic DlL«eh.ayqe ̂ imitations
Mass(lb*/day) mg/l

Dailv Avg Daily Max Dailv AVQ Dailv Max

Flow (MGD)
Total Suspended Solids
Oil and Grease

N/A
N/A
M/A

M/A
M/A
N/A

Report Report
30 100
15 20

Effluent Characteristic

Flew (MGD)
Total Suspended Solids
Oil and Grease

Monitor ing Tteflu 1 rffnven t s
Measurement Sample
Frequency

Daily Estimate
I/Week Grab
I/Week Grab

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard
units and shall be monitored weekly by a grab sample.

There shall be no discharge of floating solids or visible toad in other than
trace amounts*

Samples taken in COBpliance with the monitoring requirements specified above
shall be taken at the following location* Outfall 009 - where low volume
wastes are discharged prior to entering Smithers Lake.

See Part II for steam electric aubcategory definition*,

V

TOTftL P.08



REFERENCE 28



PHONE CONVERSATION RECORD
ISHIGOJ

Originator

Conversation with:

Name: Lucien Klejbuck

Company: Houston Lighting & Power

Phone: (713)945-8199

Subject: NPDES Permit and Chemical Treatment Facility

Date: 07/17/97

Time: 1400

n Originator Placed Call

B Originator Received Call

Notes: Mr. Klejbuck referred me to Bob Carpenter regarding NPDES permitting and monitoring
information.

Mr. Klejbuck explained that the clarifiers have a 6-inch curbed concreted dike sourrounding them.
This dike is designed to direct any spills or runoff into a collection sump. The collected water is
then sent back into the wastewater treatment system.

File: Follow-Up-Action:

fj Tickle File:

fj Follow-UpBy:

Copy/Route To:

Originator's Initials:
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CLIMATIC
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HL&P Parish Station
Net Annual Precipitation Calculation

Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Precipitation
(inches)

3.20

2.80

2.40

2.50

4.40

5.30

3.90

3.80

4.90

3.40

3.60

3.00

Temperature
(degrees F)

52.0

55.4

62.5

69.9

75.9

81.2

83.4

83.4

79.6

71.3

62.6

55.0

Factor

0.87

0.93

1.00

1.07

1.14

1.17

1.16

1.11

1.03

0.96

0.89

0.85

Evaporation
(inches)

0.63

0.96

1.90

3.34

4.98

6.64

7.28

6.97

5.43

3.26

1.71

0.85

Net Precipitation
(inches)

2.57

1.84

0.50

0.00

0.00

0.00

0.00

0.00

0.00

0.14

1.90

2.15

Annual Net Precipitation 9. JO inches

a = 6.75e-7 13- 7.71e-5 12+ 1.79e-2 I + 0.49

1= 1(7:75)
1 5

; I If

j = Monthly potential evapotranspiration in inches for month i.

j = Monthly latitude adjusting value for month i.

j = Mean monthly temperature in degrees Celsius for month i.

Source: Dunne, T. and Leopold, L.B. 1978. Water in Environmental Planning. W.H. Freeman and Company,
New York.
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RECORD OF
COMMUNICATION

Reference 22

Phone Call

Conference

Discussion

Other (specify)

Field Trip

(Record Of Item Checked Above)

TO: Eddie Garcia
Soil Conservation Tech.
Soil Conservation Serv.
713-342-8582

FROM: Carol Cox
FIT Env. Scientist
EPA Region VI
ICF Technology
214-744-1641

DATE: 3-2-90

TIME: 4:00 p.m.

SUBJECT: Use of Water From Rabbs Bayou, Erosion Control for Area,
Smithers Lake, Thompsons

SUMMARY OF COMMUNICATION:

Rabbs Bayou is used primarily for drainage from the cities of Richnond
and Rosenberg. The Fort Bend County Drainage District dug out the bayou
approximately five years ago and seeded it with Bermuda grass. Rabbs
Bayou holds little water and most farmers do not use it for livestock
watering. Fencing is sometimes done to allow cattle access to the
water. Very little soil erosion occurs in the area.

if /

EPA Form 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply Is Exhausted.
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>4-

4-l\e

May 21. 1997 TEXAS WATER DEVELOPMENT BOARD
GROUND HATER DATA SYSTEM

RECORDS OF WELLS. SPRINGS. AND TEST HOLES
COUNTY • Fort Bend

WELL OWNER

65-27-401 Robert Hausler

65-27-402 M.B. Pyle

65-27-403 A. Hagan

65-27-404 Unknown

65-27-405 J.c. Wessendorff

DATE DEPTH
COM- OF WELL

LATITUDE LONGITUDE PLETED (FT.)

293403 954432 1957 140

293354 954421 1956 545

293234 954338 100

293401 954240 44

293252 954248 1972 85

CASING DIAM- TOP BOT WATER
OR ETER DEPTH DEPTH BEARING

SCREEN (IN.) (FT.) (FT.) UNIT

112CHCTU

112CHCT

112CHCTU

112CHCTL

112CHCT

OF LAND
SURFACE
(FT.)

80

80

80

77

75

MEASURE-
MENT FROM DATE
LSD (FT.)

-34.50 03-0 -1964

•53.00 07-0 -1956

•37.12 04-23-1964
•33.90 01-15-1969

•36.00 01-02-1972

METHOD OF
LIFT AND
POWER

N

T N

P H

T i
15.00

USE
OF
WATER REMARKS

U Well taps alluvium and Pleistocene
bedrock.

I

U

U

I Casing slotted from 65 to 85 ft.
Supples Lake.

65-27-501 Vallet Bros. 293445 954049 1967 81 112CHCTL 75 -39.00 05-0 -1967 P W S

65-27-502 --Bertrand 293433 954206 1939 6503 NOT-APPL 76 Oil test.

65 27-503 R.J. Ranson 293415 954149 95 112CHCTU 68

65-27-504 Plantation Municipal 293237 954152 1978 809
Utilities District

65-27-505 Plantation MUD
No.2

65-27-506 Fort Bend Count
H.U.D. 1106

293245 954148 1980 840

293331 954117 1989 1942

112CHCT 81

112CEVG 80

16 0 1569 121EVGL 70
11 1469 1574
11 1574 1604
11 1604 1652
11 1652 1680
11 1680 1698
11 1698 1720

•114.00 06-15-1978 T E P
•135.50 02-05-1987

-141.70 03-26-1986 P
-142.99 01-19-19%

214.94 08-25-1989 T E P

Casing slotted from 509 to 799 ft.
Reported yield 1000 gpn with draw-
down of 45 ft when drilled.

Reported yield 1500 gpffl with 127
feet drawdown after pumping 36
hours 1n 1989.



RECORDS OF WELLS. SPRINGS. AND TEST HOLES
COUNTY • Fort Bend

WELL

65-27-704

65-27-801

65-27-802

65 27-803

65-27-805

65-28-401

65-28-402

65-28-403

65-28-404

65-28-405

65-28-406

65-28-501

65-28-502

DATE DEPTH CASING DIAM-
COM- OF WELL OR ETER

OWNER LATITUDE LONGITUDE PLETED (FT.) SCREEN (IN.)

Fort Bend County Road 293226 954233 1986 245
Maintenance

August Meyers 293049 954229 79

B.R. McNulty 293229 954059 1969 170

Tex. Eastern Trans. 293144 954156 1955 614
Corp

George Ranch 293022 954109 1977 237

Hunble 011 & Ref 293305 953535 1955 711

Hurtle 011 & Ref 293352 953619 1946 484

Hunble Oil & Ref 293352 953613 1947 671

Hunble 011 & Ref 293315 953534 1928 716

Humble Oil I Ref 293318 953543 1929 710

Fort Bend County 293419 953610 1976 1664
Municipal Utilities

Hunble 011 & Ref 293304 953449 1945 448

C. Renshaw 293332 953338 1968 599

ttl_ l L 1 uut

TOP BOT WATER OF LAND MEASURE -
DEPTH DEPTH BEARING SURFACE MENT FROM
(FT.) (FT.) UNIT (FT.) LSD (FT.)

112CHCT 83 -100.20

112CHCTU 81

112CHCTU 77 -45.70

112CHCTL 79 -62.00
-82.00

112GLFC 73 -52.00

112CHCTL 68 -81.00
-179.34

112CHCTL 67 -33.70
-84.90

112CHCTL 67 -38.30
•88.70

112CHCTL 69 -40.36
-138.58

112CHCTL 69

121EVGL 65 -179.00

112CHCTL 67 -40.93
•164.71

112CHCTL 68 -129.00

1
DATE 1

03-04-1987

01-09-1969

12-02-1955
01-17-1969

08-00-1977

03-08-1955
01-17-1996

05-01-1947
01 27 1964

05-01-1947
01-18-1965

05-01-1947
01-12-1976

09-0 -1976

05-01-1947
01-15-1980

05-0 -1968

1ETHOD OF USE
LIFT AND OF

POWER WATER REMARKS

S E P

N U

N S

<r>fiU^-'Y
T E N y^ , Y
5.00 _ *'*&/

st ' r

T E N
15.00

N U

N U

N U

N U

T E P Screen from 689 to 1652 ft Report-
150.00 ed yield 3544 gpn with a drawdown

of 315 ft when drilled. TEst hole
drilled to 1794 ft.

N U

IE P
10.00



RECORDS OF WELLS. SPRINGS, AND TEST HOLES
COUNTY - Fort Bend

WELL OWNER LATITUDE

CASING AND SCREEN DATA

DATE DEPTH CASING DIAM- TOP BOT WATER
COM- OF WELL OR ETER DEPTH DEPTH BEARING

LONGITUDE PLETED (FT.) SCREEN (IN.) (FT.) (FT.) UNIT

WATER LEVEL
ALTITUDE
OF LAND
SURFACE
(FT.)

MEASURE•
MENT FROM
LSD (FT.)

DATE
METHOD OF USE
LIFT AND OF
POWER WATER REMARKS

65-28-603 (Continued)

65-28-604 Thunderbird Utilities 293434 953115 1975 1326
District: Thunderbird

65-28-605 Ft.Bend County MUD 45 293328 953014 1983 1000

^ 65-28-606 HOUSTON INTERNATIONAL 293737 953459 1985 80
TELEPORT

65-28-701 Humble Oil & Ref

65-28-702 Glen R. Shultz

65-28-703 Lee N. Brawner

65-28-704 John B. Hasty

293209 953612 1947 523

293229 953528 1974 247

293219 953519 1973 300

293225 953524 1976 233

121EVGL 75 -202.00 06-24-1975 T E P
- - 100.00

121EVGL 72 -243.50 03 13-1986 P
-238.83 0203-1987

112CHCT 85 - - S E N

112CHCTL 65 -35.50 05-01-1947 N U
•35.90 12-30-1948

with 41 ft drawdown when drilled.

332 ft of screen from 626 to 1299
ft. Reported yield 757 gpm with 30
ft drawdown when drilled.
Thunderberd North Subdivision.

112CHCTL 65 -68.00 05-16-1975

112CHCTL 65

112CHCTL 65 -62.00 11-20-1976 S E

(3i> Casing slotted from 236 to 246 ft.

GD Casing slotted from 233 to 233 ft.

65-28-705 Robert C. Mwton

65-28-706 Mr. Newberr*

293222 953524 1976 237

293226 953523 1976 250

65-28-707 Charles J. Shuun 293228 953523 1976 303

65-28-708 Bill Ciyan

65-28-709 Drake WllHans

65-28-710 Peter Hell an

293229 953523 1974 239

293226 953527 1976 303

293224 953527 1976 242

112CHCTL 66 -61.00 02-08-1976 SE Casing slotted froa 227 to 237 ft.

112CHCTL 64 -64.00 11-13-1976 SE (JL/ Casing slotted from 240 to 250 ft.

112CHCTL 60 -66.00 08-21-1976 S E (£) Casing slotted from 293 to 303 ft.

112CHCTL 62 -65.00 01-21-1974 SE (JJ-7 Casing slotted fro» 227 to 239 ft

112CHCTL 63 -64.00 04-151976 SE / j / Casing slotted fro» 293 to 303 ft

112CHCTL 66 -64.00 07 06-1976 S E Casing slotted from 232 to 242 ft



RECORDS OF WELLS. SPRINGS. AND TEST HOLES

COUNTY - Fort Bend

WELL OWNER

CASING AND SCREEN DATA WATER LEVEL
ALTITUDE

DATE DEPTH CASING DIAM- TOP BOT WATER OF LAND MEASURE- METHOD OF USE

COM- OF WELL OR ETER DEPTH DEPTH BEARING SURFACE MENT FROM DATE LIFT AND OF

LATITUDE LONGITUDE PLETEO (FT.) SCREEN (IN.) (FT.) (FT.) UNIT (FT.) LSD (FT.) POWER WATER REMARKS

65-29-402 United Salt Corp 293345 952845 1956 488 112CHCTL 74 N U

65-29-403 Gulf Pipeline Co 293453 952754 1920 665 112CHCTL 72 45.30 12-06-1938 A

•124.40 06-17-1955

65-29-404 State Prison 293454 952931 1925 600 112CHCTL 83

65-29-405 Blue Ridge Elem.School 293453 952835 1968 565 112CHCTL 72 -193.00 08-0-1968 SE P
•231.97 01-17-1996 5.00

65-29-406 Capitol City Broad- 293345 952845 1954 333
casing Corp

65-29-407 Houston Gun club 293428 952744 1956 100

112CHCTL 71 -83.00 08-0 -1954 T E N
• • 5.00

112CHCTU 68 -13.30 11-21-1968 S E I
•14.10 02-07-1986 3.00

65-29-408 United Salt Corp 293451 952907 1965 488 112CHCTL 74 -208.00 11-0 -1967 S E N
- - 5.00

65-29-501 Anchor Wate co 293450 952559 1958 355 112CHCTL 66 -109.00 0 -0 -1959 S E U

- - 3.00

65-29-502 Retzloff Chemical co 293459 952557 1957 90 112CHCTU 66 N U

65-29-503 Retzloff Chemical 293454 952616

65-29-504 Dr .J .R. Mclntyre

180

293454 952610 1946 235

112CHCTU 66

112CHCTL 65

S E N

5.00

J E H

1.50

65-29-505 Charles A. Bahr 293251 952722 1947 110

65-29-506 Troy Construction Co 293458 952615 1964 354

112CHCTU 76 -13.50 11 14-1968 C E H S
• • 0.75

112CHCTL 65 115.00 05 01-1964 S E N

• - 2.00

65-29-507 Ted Oliver 293457 952610 32 112CHCTU 65 •10.60 11-15-1968 J E H

• - 0.50



RECORDS OF WELLS. SPRINGS. AND TEST HOLES
COUNTY • Fort Bend

WELL OWNER

CASING AND SCREEN DATA WATER LEVEL
ALTITUDE

DATE DEPTH CASING DIAM- TOP BOT WATER OF LAND MEASURE-
COM- OF WELL OR ETER DEPTH DEPTH BEARING SURFACE MENT FROM DATE

LATITUDE LONGITUDE PLETED (FT.) SCREEN (IN.) (FT.) (FT.) UNIT (FT.) LSD (FT.)

METHOD OF USE
LIFT AND OF
POWER WATER REMARKS

65-35-103 --Davis 292834 954435 1949 3469 NOT-APPL

65-35-201 George Ranch

65-35-202 Percy Gonyo

292937 954104 1956 884

292747 954143 1925 85

121EVGL 75 -73.00 07-31-1956 N U
-84.80 01-23-1969 30.00

112CHCTU 74 -15.00 0 -0 -1936 N U

65-35-203 George Ranch

65-35-301 Hunble Oil & Ref

292950 954046 1978 240 C 4 0 212 112CHCT 72
S 3 214 234

292947 953853 1946 302

65-35-302 Houston Lt. » Pwr 292903 953755 1956 702

65-35-303 Houston Ltg 4 Pwr 292853 953813 1956 803

65-35-304 A.P. George 292859 953805 1967 853

112CHCTL 61

112CHCTL 74

112CEVG 72

112CEVG 70

•52.00 10-10-1978 S E

•12.10 04-30-1947
•18.20 09-06-1949

N U

•54.00 04-0 -1956 S E N
•12.60 12-13-1995 25.00

•63.00 04-16-1956 TE N
-12.40 12-13-1995 125.00

•100.00 02-08-1967 S E N
•140.00 12-13-1995 60.00

65-35-305 A.P. George 292947 953851 1946 8147 NOT-APPL

65-35-306 Houston Lighting and 292838 953754 1975 851
Power Co. Well 4

65-35-307 Houston Lighting and 292819 953855 1979 850
Power Co., Well 6

112CEVG 70 -120.00 10-22-1975

112CHCT 70 -115.00 06-07-1979 T E N

200 ft of screen from 460 to 832
ft. Reported yield 1500 gpra with
58 ft drawdown when drilled.

255 ft of screen from 400 to 835
ft. Reported yield 2030 gpm with
40 ft drawdown drilled.

65-35-308 HOUSTON LIGHTING AND P 292855 953809 1981 859
OWER CO

121EVGL 71 -129.00 01-14-1981 T E N

65-35-501 Slavik Estate 292707 954039 1910 85 112CHCTU 66 N U



RECORDS OF WELLS. SPRINGS. AND TEST HOLES

COUNTY • Fort Bend

WELL OWNER

CASING AND SCREEN DATA WATER LEVEL

ALTITUDE

DATE DEPTH CASING DIAM- TOP BOT WATER OF LAND MEASURE- METHOD OF USE

COM- OF WELL OR ETER DEPTH DEPTH BEARING SURFACE MENT FROM DATE LIFT AND OF

LATITUDE LONGITUDE PLETED (FT.) SCREEN (IN.) (FT.) (FT.) UNIT (FT.) LSD (FT.) POWER WATER REMARKS

65-36-202 H . M . Naylor Oil Co 292913 953407 1938 400 112CHCTL 58 N U

65-36-203 The Texas Co 292808 953434 1932 600

65-36-204 Houston Oi l f i e ld Eq.Co 292839 953408 1932 150

65-36-205 Chicago corp 292924 953330 1939 400

112CHCTL 58

112CHCTU 58

-9.00 0 -0 -1940
•77.30 02-01-1967

-16.20 04-29-1947

•47.00 01-27-1966

N U

N U

112CHCTL 60 -22.40 12-30-1948 N

65-36-206 Gulf 011 Corp

65-36-207 Chicago Corp

292953 953324 1939 420

292933 953353 1943 400

65-36-208 CHAMPL1N PETROLEUM 292939 953436 1984 348

112CHCTU 59 -66.30 10-10-1968 J E S
- • 0.75

112CHCTL 58 -21.00 0 0 -1945 P E N
•76.97 01-18-1996 0.25

112CHCTL 62 -80.00 12-04-1988 SE H

65-36-209 Champlin Petroleum 292931 953338 1976 345

65-36-210 292816 953429

65-36-301 T.H. Scanlon Est. 292929 953111

345

522

112CHCTL 58

112CHCTL 57

112CHCTL 60

-79.50 02-13-1987

-78.% 01-18-19%

-74.50 02-12-1987 U N

N U

65-36-401 Lockwood t Sharp 292718 953639 1955 9021 NOT-APPL

65-36-501 Hunble 011 & Ref 292727 953457 1932 534 112CHCTL 66 -29.70 04-29-1947 N U

65-36-502 Humble Oil 4 Ref 292726 953457 1945 503 112CHCTL 66 -74.60 01-28-1969 N

65-36-503 Humble 011 & Ref 292727 953457 1945 495 112CHCTL 66 S E N

3.00



May 21. 1997

USGS CODE

TEXAS WATER DEVELOPMENT BOARD
GROUND WATER DATA SYSTEM

TABLE OF AQUIFER COOES AND AQUIFER NAMES USED
COUNTY - Fort Bend

AQUIFER NAME

112CEVG CHICOT AND EVANGELINE AQUIFERS
11200 CHICOT AOUIFIR
112CHCTL CHICOT AQUIFER,LOUER
112CHCTU CHICOT AQUIFER,UPPER
112GLFC GULF COAST AQUIFER
121EVGL EVANGELINE AQUIFER
NOT-APPL AQUIFER CODE IS NOT APPLICABLE TO THIS WELL
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RECORD OF
COMMUNICATION

Reference 25

Phone Call

Conference

Discussion

Other (specify)

Field Trip

(Record Of Item Checked Above)

TO: Brad Cross
Wellhead Protection
Program, Texas Water
Commission
512-371-6319

FROM: Carol Cox
FIT Env. Scientist
EPA Region VI
ICF Technology
214-744-1641

DATE: 4-6-90

TIME: 2:45 p.m.

SUBJECT: Wellhead Protection For Southern Fort Bend County, Texas

SUMMARY OF COMMUNICATION:

No well heads south of Myer Intermediate School, Highway 365 south of
Rosenbufg are protected under tlw Texas Wellhead Protection Program.
The school lies approximately ten miles northwest of Thompsons, Texas.

EPA Form 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 Which May Be Used Until Supply Is Exhausted.
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PANEL 265 OF 550
NATIONAL FLOOD IHSURAKCE PROGRAM

FLOOD INSURANCE RATE HAP

FORT BEND COUNTY, TEXAS
AND CERTAIN POLITICAL
DISTRICTS

COMMUNITY
NAME

COMMUNITY
NUMBER

(UNINCORPORATED AREAS) 480228

PANEL 245 OF 550
(SEE MAP INDEX FOR PA*?_S NOT PRINTED)

MAP PANEL NUMBER
480228 0245 B

EFFECTIVE DATE:
AUGUST 5,1986

| Federal Emergency Management Agency

PANEL 400 OF 550
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U.S. DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

Prepared by Office of Biological Services
for the Nat tonal Wetlands Inventory

Gulf, of Mexico OCS Office
Metairie. Louisiana

Photointerpretation by:
Texas A&M University
College Station, Texas

NATIONAL WETLANDS INVENTORY
UNITED STATES DEPARTMENT OF THE INTERIOR



U.S. DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

Prepared by Office of Biological Service*
,, .,„._.,. Jor the National Wetland* Inventory -
^v; ̂ . : and therNatipnal Coastal̂ Ecps^terni

• -'aff^f'c- ^^^V^s^^\V^^:''v^'^'^^i- I'-^-ZiiM
i''i'.;.-;'. ,:; ?l--y;-^'i*i?:--:.?;"v.^:.->;"ri *^:;<:.-:"-- ,•=•-.'.;.^^.f.f^

/_.,Texas
/ , College Station.
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NATIONAL WETLANDS INVENTORY
UNITED STATES DEPARTMENT OF THE INTERIOR
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Scientific Name

*** AMPHIBIANS
BUFO HOUSTONENSIS

TEXAS PARKS AND WILDLIFE DEPARTMENT
ENDANGERED RESOURCES BRANCH

SPECIAL SPECIES LIST
FORT BEND COUNTY

Common Name

HOUSTON TOAD

Revised:
97-04-11

Federal State
Status Status

LE

*** BIRDS
FALCO PEREGRINUS ANATUM
FALCO PEREGRINUS TUNDRIUS
GRUS AMERICANA
HALIAEETUS LEUCOCEPHALUS
MYCTERIA AMERICANA
NUMENIUS BOREAL!S
PELECANUS OCCIDENTALIS
PLEGADIS CHIHI
TYMPANUCHUS COPIDO ATTWATERI

*** MAMMALS
URSUS AMERICANUS

*** REPTILES
CROTALUS HORRIDUS
GOPHERUS BERLANDIERI
PHRYNOSOMA CORNUTUM

*** VASCULAR PLANTS
HYMENOXYS TEXANA
LEITNERIA FLORIDANA

AMERICAN PEREGRINE FALCON LE E
ARCTIC PEREGRINE FALCON E/SA T
WHOOPING CRANE LE E
BALD EAGLE LT T
WOOD STORK T
ESKIMO CURLEW LE E
BROWN PELICAN LE E
WHITE-FACED IBIS T
ATTWATER'S GREATER LE E
PRAIRIE-CHICKEN

BLACK BEAR T/SA

TIMBER/CANEBRAKE RATTLESNAKE T
TEXAS TORTOISE T
TEXAS HORNED LIZARD T

TEXAS PRAIRIE DAWN LE
CORKWOOD

Codes:
LE,LT
PE,PT

E/SA,T/SA
Cl

DL,PDL
E,T

Federally Listed Endangered/Threatened
Federally Proposed Endangered/Threatened
Federally Endangered/Threatened by Similarity of Appearance
Federal Candidate, Category 1; information supports proposing to

list as endangered/threatened
Federally Delisted/Proposed Delisted
State Endangered/Threatened

Species appearing on these lists do not all share the same probability of
occurrence within a county. Some species are migrants or wintering residents
only. Additionally, a few species may be historic or considered extirpated
within a county. Species considered extirpated within the state are BO flagged
on each list. Each county's revised date reflects the last date any changes or
revisions were made for that county, to reflect current listing statuses and
taxonomy.

COO/TOO® 6S(U ZT6 2t:fiT 16/OT/iO



COUNTY LISTS OF TEXAS' SPECIAL SFBCZB0

Includes: * vaT-tiatarates . invefEgpi-ates, and Vascular Plants on
Texas Biological and Conservation Data system's (TXBCD)
special species lists — e.g., species/subspecies/variety has
federal listed, proposed, or candidate status, state listed
status, or species/subspecies/variety carries global rarity
rank placing it on special species lists
* colonial Watorbird Nesting Areas and Migratory Songbird
Fallout Areas—only for coastal counties

Excludes t * Natural Plant Communities — e.g., Little Bluestem-
Indiangraes Series (native prairie remnant) , Water oak-
Willow Oak Series (bottomland hardwood community) ,
saltgrass-cordgrass series (salt or brackish marsh) ,
Sphagnum-Beakrush Series (seepage bog)
* Other Significant Features — e.g., non-coastal bird

rookeries and migratory bird information, bat roosts, bat
caves, invertebrate caves, prairie dog towns

Revised Dates i Each county's revised date reflects the last date any
changes or revisions were made for that county, to reflect
current listing statuses and taxonomy.

mxm i species appearing on tines e lists do not; all snare
same probability of occurrence within a county. Some
species are migrants or wintering residents only.
Additionally, a few species may be historic or considered
extirpated within a county. Species considered extirpated
within the state are so flagged on each list, and include:
Margay, Gray Wolf, Red Wolf, Ivory-billed Woodpecker,
Bachman's Warbler, San Marcos Gambusia, Blotched Ganbusia,
Rio Grande Silvery Minnow, and Bluntnose Shiner.

Background and utility: * The TXBCD, established in 1983, is the
state's most comprehensive source of information on rare,
threatened., and endangered plants and animals, exemplary
natural communities, and other significant features . Tha
TXBCD is constantly updated, providing current information
on the statewide status and locations of these unique
"elements" of natural diversity, which are special species,
natural communities, and other significant features.

* The TXBCD gathers biological information from museum and
herbarium collection records, publications, experts in the
scientific community, organizations, individuals, and on-
site field surveys conducted by staff on public lands or on
private lands with written permission. Staff botanists,
zoologists, and ecologists perform field surveys to locate
and verify specific occurrences of biological elements of
the highest priority and collect accurate information on
their condition, quality, and management needs.

continued
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* The TXBCD can be used to help evaluate the environmental
impact of routing and siting options for development
projects. It also assists in impact assessment,
environmental review, and permit review. Approximately 300
project reviews of these types are performed each month.

To Request Project Review: * A site-specific review can provide
information on special species, natural communities, and
other significant features occurring or potentially
occurring in the general vicinity of a project. Species
information, such as known habitats and breeding/flowering
periods, are generally noted in responses.

* For site-specific project review contact the TXBCD's
Environmental Review Coordinator at 512/912-7058 (fax),
shannon.breslinitpwd.state.tx.ua (email), 3000 South IH-35,
Suite 100, Austin, Texas 78704 (mail), or 512/912-7021
(phone) and provide the following:
» description of project and its scope,
» physical description of natural features of Bite,
» current condition and/or past site use, and
» a map depicting the project's precise geographic

location (pleasa include copy from USGS 7.5'
topographic quadrangle with project boundaries clearly
noted, plus quad and county name; in lieu of topo, a
county or other precise map will suffice if detailed
directions allow us to locate the site on our topes).

* Please allow up to 4 weeks for review, longer for large
proj ects.

Disclaimer: The TXBCD information is based on the best data
currently available to the State regarding threatened,
endangered, or otherwise sensitive species. However, the
TXBCD cannot provide a definite statement as to the
presence, absence, or condition of special species, natural
communities, or other significant features in any area, nor
can it substitute for on-site evaluation by qualified
biologists. It is intended to assist the user in avoiding
harm to species that may occur.

Citations Please use the following citation to credit the TXBCD as
the source for this county level information.

Texas Biological and Conservation Data System. Texas
Parks and Wildlife Department, Endangered Resources
Branch. County Lists of Texas' Special Species,
(county name(s) and revised date(s}).
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SOIL CONSERVATION SERVICE
KTOUC SOILS IN
BOB COnm AREA, TEXAS

JANDART u, 1*97

HAT WITS KITH A HTTJBIC LlMHMDrT ASE USTD FIRST FOLLOWED ET THZ REMAINING NAT OMITS IN TRE SBRVET AREA.
THE -HTtWIC CRITEJUA" COUnW INDICATES WHAT CAOSZD THE SOIL TO BE tMCLBDH) IN TEE ETDRIC LIST. SEE TKZ
"CRITERIA roil BTPRIC SOILS' TO DETEWINE THE KEAHIHO Of THIS COUBN.
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1 BEAUMONT OAT
I BIBB FIXE SANDT U»H
: CLODIME FINE SANDT LOAD
l DMk-IIAIXDt COMPLEX
I KATT-RALLCR COMPLEX
: KAonuN CLAY, naaaami ruxxm (KAHAN)
1 HIUXR-BOEBOOt CLAT (BRAIOHlA STTMPT)
: MAVASOTA-IOKA COKPLB (CLAOIWTE»-»(AHATCrIE)

!
: ROEBDOC CLAT (SDXPF)
: HALLO) SOILS
: HALLER-KATT COKPUX SUOTIT SALIVE
: ASA FINE SANDT LOAM
: ASA SILTT OAT LOAH
1 ASA-PLUAUJI COMPLQ
i BDOtASD CLAT LOAM, 0 TO 1 PDCDTf SLOPES
l BOMAIID-EDNA CUT LOAMS, 1 TO « PERCENT SLOPES
1 BEKMAXD-aiMA CLAT LOAMS, 4 TO S PERCENT SLOPES
I BEIMUD-nMA COMPLEX, 0 TO 1 PERCENT SLOPES
: EDNA FINE SANDT LOAM, 0 TO 1 PERCENT SLOPES
: EDNA FINE SANDT LOAN, 1 TO « PERCENT SLOPES
l FOLSHEAR PINE SANDT LOAM, 1 TO 4 PERCENT SLOPES
: Hooxrr LOAMT FINE SAND, i TO 4 PERCENT SLOPES IHONAVILLE)
: KATT FINE SANDT LOAM, 0 TO 1 PERCENT SLOPES
: KATT FINE SANDT LOAH, 1 TO 4 PERCENT SLOPES
l KDINET LOAMT FINE SAND, 0 TO 2 PERCENT SLOPES
: KEHNET LOAMY FINE SAND, 3 TO « FEKCEHT SLOPES
I OXNET-rULSHEAX COMPLEX, 4 TO 1 PERCENT SLOPES
I LAKE CHARLES CLAT, 0 TO 1 PERCENT SLOPES
1 LAKE CHARLES CLAT, 1 TO 4 PERCENT SLOPES
: LAKE CHARLES COMPLEX, 4 TO I PERCENT SLOPES
1 MILLER CLAT (BRAZORIA)
1 MILLER FINE SANDT LOAM, (CLOWILLE)
i KILLER SILT LOAM, (BRAZORIA)
l KILLER SILTT CLAT LOAH (BRAICUA)
t NORWOOD CLAT (BELK)
l NORWOOD SILT LOAM
1 HOWOOD SILTT CLAT UJAH
1 PLEDGER OAT
l SANDT ALLOVIAL LAND (TXS033)
t SLOPING ALLOVIAL UUB
! HASTI LAND
: TABDLA POT SANDT LOAM (OKLUZD)

i
i
l KTBIIC COMPONENT
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TOPOGRAPHIC
LOCATION NOTES
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I/ Soil* with bydrlc criteria of ZA, 301, or 3B3 «lon. u* hydrlc only becauae of iitur«tion.
3/ Tfcla nap ualt My contain mull areaa o( unniaid lol.li with hrdrlc characteristics, oenerally to depreMion* or aleno dr*lD»9ew*r».
ROTE I Information on th« county bydrlc loll ll»t Ii intended for land uae planning, eraluatlng land u*e alternative* and planning ilte ln»«*tlg«tloi

Becauae of aap icale, raall area* o( dlaciallar iolli m»y be Included vlUiln napped area* of a naaad «oll . Onitle inveitlgatlon* »«r be
far precleo Identification and delineation of hrdrlc toll areaa.

TOPoatAPrRC LOCATION NOTES
DO—OtnreaalonaJ upland*
OFT—Depreialooal floodplain*
FP—Floodplaln*
GSO—Gently aloping uplands
HUD—hounded upland*
NLO—Nearly laYal npland*

CRITERIA FOR RTDRIC SOILS

1. All Hlatoaol* except Follats, or

3. Solli In Aqnle mborder, Aqalc aubqroup*, Albollt nbordtr, Salortbld* oroat group, P«ll grtat group* of Vartliol*, Pactalc iutijro.pi, or Ounllc
tkat ar»i

at poorly drained and ban a frtqumtlr occnmDO «mt«r tabla at 1««* than 0,3 ft fro* tha mirfan for a algnlflcant paclod
•or* than 2 »aa»j| dBtlBf th* fra-lav IMMB, or

b. poorly Armload or T»ry poorly drained and ban altlwri

(II a fraqMBtly oceurrlna water table at le» Uan 0.5 ft tram the rarface for a • Urn If leant period (uruallr eore Uian ] veeu) durlo« tne
gxovtav leaaoD If texture* are coaree aand, aaad, or fin* (and la all layer* elthln 30 U, or for other toll*

13) a fnqaeotlf OCCWTTIDB »«t«r table at le*« than 1.0 ft froa the nrtace for a «l«nlfleant period (unallr "ore than J «e«ul durtnv the
arovlav eeeeon if permeability 1* equal to or oraater than (.0 la/b In all layer* vltbla 30 u, or

(3) a frequently occurrliw water table at lea* than 1.5 ft fro the avrface for a (lonlflcant period lunally more than 3 veeu) durlno tb*
grovlag aeaaon if peraeeblllty Ii le*i than t.O In/h In any layer within 30 In, or

3. Soil* that are frequently pooded for long duration or very long duration daring the growing *euon, or

4. SolU tbat u* Inqomtly flooded (or long duration or Terr long duration during the grow In eeejon.
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Table 5. Household, Family, and Group Quarters Characteristics: 1990-Con.
For dtfimrans of terms and meamngi ol symbols. Me text)

State
County
County Subdivision
Place

el Poso County— Con.

Fobens COP

Son Elizano COP -

Sparks COP

Fort 8iiss COP

Caminllo CDP

Vinton village . .
WestwaY COP . .

Morgan Wtll-BHift Dale division

Foils County..

Gobnda gty tpt )

Lort city .

Oodd City division

Whitewrioht town Ipt )

La Grange West division

Fisher County

Robvary

Floydodo division

Frrt 8end County

Persons in All house-
households holds

50 108 12 298
1 035 294
1 909 600
5 599 1 425
4 978 1 205
2 308 874
4 385 1 004

22 057 4 986
1 276 286
9 807 2 732

53 15
9 698 2 702

21 312 5 977
2 083 597
4 442 1 217
9 990 2 943

605 184
2 38) 525

26 526 10 877
4 884 1 852
3 045 I 216
1 751 658

18 425 7 799
12 191 5 508

1 466 568

16 434 i 492
2 304 851

1 1
289 133

2 002 764
775 312

7 656 3 1 19
6 145 2 516

765 290
796 308

2 911 1 160
1 525 641

24 027 9 691
8 536 3 533
6 219 2 649
1 457 576

350 138
269 108

2 377 951
494 208
725 308

2 491 1 059
1 681 740

899 378
658 277

13 5
4 930 1 880

187 75
1 669 649

655 270

3 337 1 314

19 688 8 101
1 772 744

283 139
2 956 1 193
1 208 466
6 106 2 534
3 754 1 627
2 965 1 160

82 36
1 590 704

192 87
81 41

4 299 1 766
2 361 1 005

4 773 1 872
370 139

3 )
1 997 800

615 253
2 406 953
1 846 726

8 374 2 982
5 Oil 1 831
3 832 1 418
3 363 1 151
2 148 731

1 757 739
1 495 636
1 193 512

262 103

221 072 70 424

Fonwy households

Female
house-

Married- bolder, no
couple husband

Total ratify present

11 146 9 184 1 498
256 202 37
524 456 59

1 278 959 263
1 107 937 108

687 616 57
934 751 129

4 634 3 765 691
271 223 37

2621 2481 110
15 12 2

2 592 2 457 108
5 041 4 150 691

490 403 66
1 030 809 172
2 456 2 045 332

149 121 18
482 395 61

7 014 5 973 761
1 340 1 141 156

831 687 118
518 467 30

4 715 3 968 548
2 973 2 393 450

441 397 27

4 477 3 399 860
643 543 71

90 79 8
549 438 78
206 142 50

2 035 1 375 560
1 61) 1 046 485

222 196 16
228 197 22
800 650 113
405 309 79

6 977 5 899 795
2 422 l 979 350
1 704 1 321 307

433 364 45
108 90 12
74 56 13

715 631 63
146 132 9
209 170 33

7)6 579 96
462 358 78
247 179 54
176 119 45

4 2 2
1 414 1 225 136

52 42 5
464 373 72
182 148 29

1 030 942 51

5 645 4 799 592
513 451 38
81 65 7

833 693 83
318 240 53

1 743 1 461 213
1 044 832 164

860 754 78
23 20 2

475 416 37
55 50 4
27 25 3

1 321 1 024 144
641 499 116

1 383 1 201 127
104 92 8

1 1
596 534 40
170 145 20
683 575 79
507 416 72

2 280 1 992 198
) 356 1 167 134
1 015 844 128

924 825 64
565 483 56

499 421 61
424 357 53
331 274 44
75 64 9

58 921 49 268 7 319

Total

1 153
38
76

147
98

187
70

352
15

111

110
936
107
187
487

35
43

3 863
512
385
140

3 084
2 535

127

2 015
208

1
43

215
106

1 084
905
68
80

360
236

2 714
1 III

945
143
30
34

236
62
99

343
278
131
101

1
466

23
185
88

284

2 456
231
58

360
148
791
583
300

13
22?
32
14

545
364

509
35

204
83

270
219

702
475
403
227
166

240
212
181
28

11 503

Nonfomlv households

Householder Irving alone

Total

989
33
63

133
74

164
66

289
14

106

106
783
102
160
385
32
40

3 086
470
363
125

2 385
1 954

106

1 900
196

1
40

209
102

1 026
856

57
73

339
225

2 555
1 051

899
134
30
32

223
59
92

326
264
122
95

1
436

23
175
83

263

2 300
221

57
335
131
740
549
270

13
222
32
14

512
340

489
32

196
82

261
213

676
459
391
217
162

229
203
172
26

9 547

65 years and over

Total Female

373 262
16 13
8 4

75 49
12 8
79 59
24 16
91 64

5 4

267 187
59 40
56 39

104 80
17 10
12 7

1 332 1 099
293 243
251 212
72 49

921 778
780 679
46 29

1 175 945
110 84

23 19
119 94
69 57

634 517
547 454
30 25
47 34

235 191
163 136

1 588 1 255
672 549
589 484
78 64
19 16
33 20

137 100
44 33
59 41

227 181
188 152
77 55
64 50

1
254 196

13 10
112 92
58 50

143 108

1 413 1 090
152 109
42 35

308 141
74 57

440 359
329 275
151 106

6 4
149 117
20 15
10 8

313 258
217 184

323 267
21 17

134 114
57 5)

161 136
146 131

430 347
284 226
250 198
146 121
118 99

161 122
144 112
124 98

17 10

2 392 1 856

Persons per—

Household Family

407 4 3 1
3.52 381
3.18 344
3.93 4.20
4.13 4.31
2.64 3.01
4.37 455
4.42 460
446 4 6 1
3.59 348
3.53 353
3.59 368
3.57 394
3.49 397
3.65 402
3.39 3.75
3.39 375
4 54 4 77

244 304
2.64 3 16
2.50 3 1 2
2.66 306
2.36 302
2.21 295
2.58 2.93

2.53 3.14
2.71 320
1.00
2.17 268
2.62 320
2.48 3.20
245 3.13
2.44 315
2.64 305
2.58 310
2.51 310
2.38 3.09

2.48 299
242 2.99
2.35 3.00
2.53 2.98
2.54 2.94
249 3.04
2.50 2.95
238 2.93
235 292

2.35 2.94
2.27 295
238 300
2.38 3.07
240 275
262 3.10
249 3.13
257 315
243 304

254 2.90

243 299
238 297
204 275
248 303
259 317
241 2.98
2.31 2.95
2.56 3.03
2.28 3.00
2.26 2.83
2.21 2.89
1.98 2.48
243 3.02
235 3.04

2.52 3.04
266 318
3.00 3.00
2.50 2.96
2.43 3.11
2.52 3.09
2.54 3.18

281 3.33
2 74 3.30
270 332
292 336
2.94 3.47

2.38 2.99
2.35 2.98
2.33 3.00
2.54 3.05

314 346

Persons in group quarters

Instnv JOB -
"oiwtaed "

Total persons ^^

101 23 „

« ; *

4 480 189 4 nl

4 217 I , „;
1 245 1 209 u
1 245 1 209 JJ

1 465 489 M|
145 145 .
145 145

1 320 344 fU
1 311 335 «,,

1 278 1 278

1 154 I 154 •%
241 241 '.

11 11

113 113 '-
113 113

777 766 II
467 467
467 467 •

152 152 •>

152 152 «

72 72 ^
w

— — •

75 75

75 75 - 5%

" '- 'I

407 382 II
II - *«

87 87 «
87 87 •

115 US
115 "5 •
.00 MB r »

94 80 IJ-« « ib
69 68 \

68 « f
67 47 . Tj

*'i«S

123 '« -m
64 •« 1*
64 M if
59 « H

: 437 " 7
37 37 Jt.

" v*
-34, 4 , 7 3 '*'
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